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-N’-N”-TRIETHYLENE thiophosphoramide is 

a sulfur derivative of triethylene phosphoramide, 
a polyfunctioning alkylating agent belonging to a 
group that includes nitrogen mustard and triethylene 


tion in animals, especially on the hematopoietic sys- 
tem. 

Animal experiments with thiophos- 

ide demonstrated its effectiveness in producing 

of Flexner—Jobling carcinoma on Sprague— 

Dawley rats' and in the inhibition of the develop- 

ment of metastatic foci from rat mammary adenocar- 
cinoma.’ Triethylene thiophosphoramide 

survival time in leukemic rats to the same degree as 

triethylene melamine, with the added advantage of 


workers in 1953.‘ Forty-nine patients with leukemia 
and allied diseases were treated with this compound. 
Although beneficial effects were observed in lym- 
phoma, sarcoma and Hodgkin’s disease, the best re- 
sults were achieved in the patients with subacute and 
chronic leukemia. Ten patients with far-advanced 
cancer other than lymphoma were included in this 
series. In 2 of these, who demonstrated subcutaneous 
metastatic nodules subsequent to radical mastectomy 
for adenocarcinoma of the breast, definite clinical and 
objective improvement was observed. 

This report confirms the observations of Shay et al.‘ 
on human mammary carcinoma and describes the re- 
sults of the administration of triethylene thiophos- 
phoramide to patients with far-advanced neoplasms 
of various sites and cell types. The possibility of in- 
creasing the tolerated total dose as well as the effec- 
tiveness of the agent by administration intrapleurally, 
intraperitoneally, intra-arterially and directly into 


tumor tissue was explored. 


MareriALs AND Metnops 
patients with far-advanced cancer are 


i by 
biopsy or during operation in all except 2 patients, in 
whom a clinical diagnosis of glioblastoma was made 
but no tissue could be obtained. In 4 cases the pri- 
mary sites of disease could not be established. 

Triethylene th idet was dissolved in 
sterile distilled water in a concentration of 10 mg. per 
cubic centimeter, sterilized by filtration through a 
sintered glass filter and stored at 5°C. Early in this 
study triethylene thiophosphoramide solution was ad- 
ministered undiluted by the intravenous and intra- 
muscular routes only. After several trials with local 
injection, it became apparent not only that a larger 
single dose could be employed thereby but also that, 
in addition to greater local effect, distant disease was 
likewise affected. Subsequently, in addition to intra- 
muscular and intravenous injections, the agent was 
given by intra-arterial, intrapleural, intraperitoneal 
and intracranial routes as well as directly into the 
tumor (Table 1). In 1 case it was injected into the 
pericardium ; in another it was instilled into the blad- 
der. These various routes were in an at- 
tempt to concentrate therapy at the site of disease that 
appeared to offer the greatest threat to the patient’s 
welfare. Individual doses ranged from 5 to 40 mg., de- 
pending on the size of the patient, size of tumor mass, 
hematologic picture and clinical response. Intra- 
venous doses never exceeded 20 mg. Total doses 
ranged from 30 to 383 mg. (average, 161 mg.) given 
over a period of one to forty-four weeks (average, 
sixteen weeks). The majority of these patients were 
treated on an ambulatory basis at weekly intervals. 
When objective manifestations of disease were mini- 
mal or absent, intervals between therapy were pro- 
longed to three to eight weeks, early in this study. 
However, after a tendency for recurrence of subjec- 
tive and objective symptoms became apparent with 
intervals longer than three weeks, triethylene thio- 


included in this series. Diagnosis was established by 
melamine. compounds are related structurally 
and chemically as well as in their pharmacologic ac- 
The clinical effectiveness of triethylene thiophos- 
phoramide was first reported by Shay and his co- 


was routinely injected at least every 
colle, dn Geax 


response to therapy seemed to be fairly con- 


Once in single case 
Every other day for 2 days 
Weekly or longer 


Rourz AMOUNT IntERvaL 
mg. 
Intra-arterial 10-15 Daily for 4 to 6 days 
Intrapleural 10-30 Weekly or longer 
Intraperitoneal 20-30 Weekly or longer 
Intrapericardial 15 
Intracranial 20-28 
5-40 


Taste 2. Prior Therapy for Mammary Carcinoma. 


No. 


| 


seventy-eight, with an average of fifty-six years. Table 
2 gives the types of prior therapy received. 

None of the patients were considered suitable can- 
didates for surgery or irradiation at the time chemo- 
therapy was instituted. Seventeen had progressive 
disease in spite of what was considered adequate hor- 
mone therapy. One patient had massive rapidly re- 
curring ascites and extensive skin lesions uncontrolled 
by irradiation, radioactive gold or triethylene mela- 
mine. One course of intra-arterial injection of nitro- 
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gen mustard and chlortetracycline had controlled the 
ascites for approximately nine months; a second 
course had been effective for only a few weeks. Re- 
peated intra-abdominal injections of thio- 
eventually reduced fluid reaccumula- 
tion and caused marked regression of skin nodules 
in this patient. 
Table 3 lists the routes by which triethylene thio- 
phosphoramide was administered in these 34 patients. 
Several received the drug in more than one way dur- 


T 3. Routes in the Treatment 
‘ABLES tes of Therapy of 


rae had pain secondary to massive edema of arm & 1 from tumor 


+Patients died 1, 4 & 10 wk. after institution of therapy. 
3Two showed early progression, with no further change. 


Statements of great increase in ing were 
volunteered by 14 and in appetite by 7 patients. 
Pain, when due to bone involvement and accompany- 
ing muscle spasm, was relieved within a week or two 
of injection of triethylene thiophosphoramide into the 
area of bone lesions. Pain secondary to massive edema 


880 
sistent for site and type of disease, the YY Cases 
been divided into nine groups for discussion. 
1. Triethylene ~ Dosage Sched- 
ules. 
No. ov Routs ov Tuznary 
Into tumor 
2 Intraperitoneal 
Intrapleural 
19 Intravenous 
1 Intramuscular 
ing their course of treatment, but only one route was 
oe employed at a time. Subjective and objective evi- 
Taste 4. Results of Therapy with Triethylene Thio- 
Adenocarcinoma of the Breast phosphoramide in Mammary Carcinoma. 
Thirty-four patients with far-advanced mammary No. oe 
carcinoma were treated with triethylene thiophos- PaTignts 
phoramide. Their ages ranged from twenty-six to _No. oF NO. OF 
Subjective : 
14 20 
or Cases Pagvious Tuzaary 7 27 
4 None 8 5 3° 
4 Radical mastectomy only 3 3 
2 Irradiation only 10 6 4 
b Surgery & irradiation I 1 
2 Surgery & hormones 
Irradiation & hormones 21 
8 St 
2 2 
Bone lesions 10 b 4g 
symptoms 
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of an arm and tumor involvement of brachial nerves weeks of the beginning of therapy. Convulsions were 

was more difficult to control. Pruritus caused by in- controlled in one patient. 

flammatory lesions disappeared after one or two injec- Four patients showed little or no response to ther- 

tions. Dyspnea and cough associated with pleural ef- apy. All were admitted to the hospital with intract- 

fusion responded well and quickly; when these symp- able dyspnea in addition to other signs and symptoms 

toms were caused by pulmonary lymphangitic metas- of widespread disease. Each had received previous 
: > therapy consisting of radical surgery, irradiation, large 

Soft-tissue lesions such as local tumor masses, re- . 


Neurologic symptoms such as weakness and ataxia 
of the extremities responded well within two to four 


but steadily except in heavily irradiated areas, where , | 
regression occurred in most cases but was consider- 
ably delayed. Best results were achieved by local in- post-mortem examination revealed extensive 
jection. Epithelization of ulcerated areas took place ‘ymphangitic pulmonary metastases in all and nu- 
but seemed usually to be somewhat slower than that ™erous hepatic tumor nodules in 2. 
after estrogen therapy. Hopelessly advanced, previously untreated breast 
A B 
Fiourz 1. Nodular Ulcerative Adenocarcinoma of the Breast in J. J. 
A= before therapy, B=same lesion th ths after the beginni local therapy with trieth hi 
Pleural effusion had not recurred for twenty-six carcinoma responded strikingly to local therapy alone, 
weeks after triethylene thiophosphoramide in 1 pa- as indicated by the following case: 
tient who had required thoracentesis every two weeks , ' 
for three months while on hormone therapy. In an- months before therepy. The lump incteased. in 
other case there had been no recurrence of fluid 
twenty weeks after a single intrapleural injection of pounds). 
30 mg. of triethylene thiophosphoramide. Pleural mrrounded Uy numerous satelite 
effusion in 6 additional patients was controlled for !4)., A mass 8 cm. was palpable in the anterior 
periods varying from two to twenty weeks, Control of adem af et prose 
ascites was achieved but was less dramatic than that red-cell count was 1,600,000, and there was x-ray evi. 
Recalcification of bone lesions was demonstrated _igchium. Histologic examination confirmed the’ diagnosis 
by x-ray study in 6 cases; in 2, early progression was 0f adenocarcinoma of the breast. The lesion was consid- 
: : ered unsuitable for or irradiation. Triethylene thio- 
followed by arrest. Recalcification was never apparent phosphoramide was injected directly into the nodular breast 
in less than three months; relief of muscle spasm and tumor, first at weekly and then at longer intervals. The 
pain occurred early. In 2 cases osteolytic lesions de- 
veloped at a site distant from a healing, treated lesion. ineresse in end 
One patient in whom bone pain suggested metastatic flat, dry eschar had the 
involvement, but in whom x-ray examination showed 1B); and regional 
osteoporosis, later demonstrated increase in these (12 pounds) and tad started back 
in the lesions, in edema, 
was x-ray of bone healing in the 
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sternum and the pelvis 4 months after the beginning of sixty). Diagnosis was established at laparotomy in 11 
local triethylene thiophosphoramide 

disease had disappeared cases and by cervical-lymph-node biopsy, later verified 


B 


continued. Two months later Sune aes Sie nee at post-mortem examination, in 1. Four died 
within six, six, twelve and forty-four weeks of the in- 
stitution of therapy; 8 were alive at fifteen to forty 


A 


Fioure 3 Mocntqvacapars bs in J. Js Speuiee a Destructive Process in the Lower Half of the Manubrium before Therapy 
ealing anubrium F Months he Begi he Local Injections 

Ovarian Carcinoma weeks (average, twenty-four and a half weeks). One 

patient had had no previous therapy, 6 had had sur- 


This group consists of 12 patients ranging from gery only, and 5 had had surgery followed by irradia- 
thirty-three to seventy-seven years of age (average, tion. All had far-advanced, widespread disease. 


; 
» a 
> 
x 
» ' 
* 
i. 
oe 
ita” 
ye 


10 patients and into residual tumor at laparotomy in 
2. Six patients were maintai normal activity six- 
institution of therapy. One seventy-seven-year-old 
T. 5. Results of Ther with Trieth Thiophos- 


Parts 


Decrease of tumor 
masecs 


il 
Control of ascites 3 


of carrying out household duties progressive disease 
developed from which the first died (at forty-four 
weeks) and for which the other had to be treated 


surgically. 
All 12 patients showed some degree of response to 
therapy; in 11 it was subjective, and in 11 there was 


Ficure 4. Ovarian Carcinoma Recurring in the Neck Nodes in B.K 
of Triethylene 


Injection of 40 Mg. 
objective evidence of improvement (Table 5). 


febrile course was unaffected by antibiotics or chemo- 
therapy showed histologic changes in tumor tissue ob- 


tained at autopsy. 


Palpable pelvic masses disappeared completely in 
3 cases, and the size of the tumors decreased in 8 
others. Reaccumulation of ascitic fluid was slowed 
in 2 patients; in another there was no recurrence of 
ascites for ten months. Rapidly recurring pleural ef- 
fusion was controlled for three and seven months in 
2 patients by intrapleural injection of drug. In 1 case 
1600 cc. of fluid containing cells was re- 


neoplastic 
moved from the pericardium, and 15 mg. 
ethylene thiophosphoramide instilled. At post-mortem 


examination six weeks later, no recurrence of peri- 
cardial fluid or gross pericardial disease could be 
demonstrated. 


Two case reports are presented : 


M.P., a 69-year-old woman, hdd a h 
cember, 1952, for ovarian carci 
implantation tion of radon 
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Triethylene thiophosphoramide was injected di- 
rectly into tumor tissue through the inal vault in 
das 
Improvement Patients 
Control nausea & vom- 
iting 2 
Decreased abdominal 2 
‘ a B.K., a 69-year-old who had had a la i 
, .K., a 69-year woman a laparotomy in 
— oonas 2 . 1950 and a groin dissection in 1952 for ovarian carcinoma, 
presented herself with a large supraclavicular mass on the 
Disappearance of dysp- 3 right (Fig. 4). Biopsy revealed adenocarcinoma similar to 
the original One dose cf 40 mg. of ticthylene 
Disappearance of cough 2 injected 
ter it disappeared. te-cell count 
Se dropped to a low of 2200 at 4 weeks and then began to rise. 
aay 3 months after the single injection, a small 
recurrent ule was treated. with similar regression. 
ysterectomy in De- 
is of adhesions and 
April, 1953. An 
emergency y tor i tion was per- 
formed in December. At that time the patient had urinary 
urgency and frequency (every 1 
in the cul-de-sac. Triethylene thio- 
ide was given by the intravenous route for 2 
months. There was gradual symptomatic improvement and 
disappearance of urinary symptoms, but persistence of a 
z 
A B 
. in i t wi mg. of tri 
control of nausea and vomiting, decrease in abdominal The masses s disappeared. Surgical closure of the colestesny 
discom ; disa ppearance dyspnea was then en; at operation no isease 
fort and pain, and of be seen or palpated. The patient aie on excellent re- 
cough and urinary frequency. One patient whose covery and has been rehabilitated to the point of taking 
trips and seeking employment. She has been maintai 
4 weeks. There was no demonstrable disease 43 weeks after 
institution of therapy. 


Carcinoma of the Cervix 


One patient (V.G.) with adenocarcinoma of the 
endocervix was given two injections (total dose, 70 
thiophosphoramide i 


lesion appeared to shrivel and disintegrate. The path- 
ological specimen obtained at operation three weeks 
later showed degeneration of tumor cells (Fig. 3). 
Two patients with massive recurrent 

carcinoma of the cervix were treated. In 1, oo 
of triethylene thiophosphoramide was injected during 
a period of nine days into the abdominal aorta by 
means of an indwelling polyethylene cannula. A hard, 


‘ 


Cervix in V.G. afore, Treatment (A), S 
Thiophosphor 


Ficure 5. Photomicrogra 


cad Tee of Triethylene 
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directly. There were no side effects from intracranial 
injection, and each such treatment appeared to be 
followed by greater clinical improvement than had 
been observed after intravenous therapy. The first 
after the institution of therapy; subsequently, there 


a Well Differentiated Adenocarcinoma, 


amide Had en Injected into the Lesion (B). 


There is a partial replacement of tumor by lymphocytes, and the tumor cells appear to be undergoing degeneration. 


fixed, left-sided abdominal mass decreased to approxi- 
mately half the size before treatment, and severe ach- 


cane dase was pogresive inspite of a lea ine 
tion into a tumor in the vaginal vaul 


patient showed progressive objective improvement for 
three months and then a slowly failing course. The 
second patient, a twenty-two-year-old woman, was 
managing her and caring for her two 
babies, thirty-nine weeks after the beginning of ther- 
apy; symptoms of pain, muscle spasm and ataxia of 
the right upper extremity were controlled by inter- 
mittent intravenous injections of triethylene thiophos- 
phoramide 


In the single patient in this group whose lesion was 
not primary in the central nervous system, oral ad- 
ministration of stilbestrol had been started a week 
before chemotherapy and was continued. Although 
clinical improvement appeared to begin and the pa- 
tient has shown continuing gain in strength and func- 
tion, these results are obviously difficult to evaluate. 


Tumors of the Gastrointestinal Tract 
Three patients with recurrent neoplasms of the 

stomach (1 carcinoma simplex, 1 neurosarcoma and 

1 leiomyosarcoma) showed no objective improvement 

and died in seven, seven and eleven weeks. 

There were 9 cases of recurrent carcinoma of the 


884 
a wheelchair until convulsions developed and he died 
twenty-six weeks after the start of treatment. 

In 2 cases with clinical diagnosis of glioma of the 
pons and cervical cord respectively and in the pa- 
tient with metastatic tumor involving the spinal cord, 
therapy was given by the intravenous route. The first 

| 
ing pain of the left hip and thigh was partially re- 
lieved. The patient subsequently moved to another 
Tumors of the Central Nervous System 
This group includes 2 cases in which a pathological 
diagnosis of glioblastoma was made before chemo- 
therapy, 2 with a clinical diagnosis of glioblastoma 
and 1 with metastatic disease to the spinal cord. 
Chemotherapy was instituted eight days after re- 
section of the left frontal lobe and partial resection 
of a tumor involving the basal ganglions in 1 patient 
and five days after partial resection of a tumor in- 
volving the right frontal, temporal and lateral lobes 
in another. Triethylene thiophosphoramide was in- 
jected into the cranial defect and then given intra- 
venously in the first case. In the second the drug was 
given intravenously until tumor masses pushed the 
bone flap outward; the masses were then injected 


the character of the fluid from bloody 
to serous. Cell blocks of fluid removed after therapy 
failed to reveal cancer cells, which had been found 
on pretreatment examinations. In 3 cases serial x-ray 
examinations demonstrated increase in tumor size. 


Head and Neck Tumors 
This group includes 1 case of recurrent basal-cell 


Taste 6. Results of Therapy with Triethylene Thiophosphoramide in Cancer of the Lung. 


Cases or Susyjective Improvement 


Cases or Osjactive InrnovemEnt 


DECREASED 
VISIBLE 
NODULES 
1 
2 
4 


of the lung were treated. Nine patients received tri- 

ylene thiophosphoramide by the intravenous route ; 
1 of these had alternate intramuscular injections, and 
3 more were given additional injections into periph- 
eral metastases. Table 6 indicates the distribution of 


porary increase in sense of well-being; there was vari- 
able alleviation of pain in half the cases. Changes in 
peripheral metastases were produced by local injec- 


5 


1 of massive recurrent thyroid carcinoma. 
these it was possible to inject the i 


A small group of 
thymoma, 


patients (including 1 each of 
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large bowel. In 1 case almost complete relief of se- tion in 3 cases; in 1, peripheral adenopathy regressed 
vere pain and paresthesia of the back and lower ex- after intravenous therapy. In another, massive, rapidly 
tremities followed injections of triethylene thiophos- recurrent bloody hydrothorax precluded irradiation 
phoramide. In 2 patients who died in uremia, sec- therapy. Instillation of triethylene thiophosphoramide 
ondary to ureteral obstruction, there was a decrease into the pleural cavity slowed fluid reaccumulation 
in palpable disease. There were no other evidences of 

improvement from therapy in this group. 

Carcinoma of the Male Genitourinary System 

Two cases are mentioned specifically because they 
indicate possibilities of different routes of therapy. 
The third patient was lost to follow-up study because 
he objected to needle injections. 

H. H. gave a history of nephrectomy and ureterectomy Carcinoma at the edge of a large postoperative defect, 
pany evidence of pulmonary metestasts. When first seen he moid pharyngeal tumors, 2 of salivary tumors, 1 of 
had severe back pain radiating down the right leg. After a transitional-cell carcinoma of the frontal sinus and 

Tyre No. or Patiants 
MALE PEMALE PAIN COUGH DYSPHAGIA 
Epidermoid 5 0 2 0 1 
Undifferentiated 3 1 2 1 0 
Adenocarcinoma 0 i t 1 0 

Totals 8 2 5 2 1 
the hospital proved to ischarged 
tially, drug was subsequently injected directly into the visible tumor masses. The results were limited, 
region of the tumor bed through the nephrectomy-scar area. a few exceptions. 
him to return temporarily to part-time . a 34-year-old woman, a 

F. S., a 61-year-old man, had had repeated fulguration f ~ 
epidermoid carcinoma of the bladder snd irradiation for in- 
guinal metastases. When he was first seen there was mas- ‘at Ge & 
sive edema of the lower extremities, with subcutaneous ae ne he hypopharynx. the i 
metastases, and an indwelling Foley catheter was més. d ylene by 
controlled gross hematuria, but there was slow increase in sted cred » Out aol 
subcutaneous nodules and severe leukopenia developed. In- "sted. A, cervical esophagotomy was performed. pa- 
stillation of the drug into the bladder, although limited by ent died from aspiration pneumonia. At post-mortem 
marked reduction in capacity of that organ, was followed f*4™ination only microscopical evidence of cancer could be 
by disappearance of cancer cells from the urine. — 

W.B., a 33-year-old man, presented himself with tumor 
Carcinoma of the Lung nodules of the preauricular, supraorbital and scalp i 
i i i e frontal sin e ter 
Eight men and 2 women with primary carcinoma ide. The 
patient was subsequently lost to follow-up study. 
S.S., a 53-year-old had tumor masses of the 
neck and a thyroid carcinoma. 
Previous therapy had included a thyroidectomy in 1947 
— by a surgical excision of recurrent nodules, radical 
cell types and the response to therapy in this group. eral courses of irradiation therapy. The scalp nodule dis- 
Epidermoid carcinoma accounted for 50 per cent of appeared 
these cases; only 1 patient had an adenocarcinoma. during which hile 
Response appeared to be unrelated to cell type in local injections of drug at 2-week intervals. 
this small group. All but 1 patient experienced tem- Miecelta ne 


metastatic adenocarcinoma of the abdomen, meta- 
static carcinoma of the liver, enctastatic carcinoma of 
the pleura, soft-tissue sarcoma, osteogenic sarcoma 

and sweat-gland tumor) showed little or no response 


to therapy with one exception: 
An 80-year-old woman was Se 
severe dyspnea due to rapidly recurrin g bloody pleural effu- 
sion from metastatic carcinoma ( solnary site unknown). 
Carci were identified in Pthe fluid. After 3 in- 
of 15 of triethylene at 5- 
day in was no recurrence of 


Sme Errects or THEerapry 


ene thiophosphoramide were rare. Occasional pain 
experienced from injection of a very hard tumor mass 
could usually be prevented by judicious use of local 
anesthetics. Rarely, a transient febrile reaction was 
seen. 
The limiting factor in the therapy was hemato- 
poietic depression, manifested by leukopenia and oc- 
Pasionally ia. Maximum 
occurred two or three weeks after treatment had been 
discontinued. A rapidly falling white-cell count in- 
dicated the necessity of reducing or temporarily dis- 


From the observations in this series of cases mam- 
mary and ovarian carcinoma appear to be sensitive 
to doses of triethylene thiophosphoramide tolerated 
by the human patient. Objective regression of dis- 

decrease 


ian carcinoma. Cytologic and pathological changes 

paralleled clinical improvement in some cases of both 
and ovarian cancer. 

Patients with tumors of the central nervous system 


intestinal and urinary tracts, lung and head and neck 
(exclusive of the intracranial lesions) were much less 
sensitive to triethylene th , and yet 
even in these groups some palliation was observed. 
Effectiveness of therapy appeared to be related to 
route of drug administration. Local administration 
into tumor masses frequently had not only a marked 
local effect but also one on distant disease in sensitive 


THE NEW ENGLAND JOURNAL OF MEDICINE 


May 26, 1955 


tumors. Pleural effusion was controlled for weeks to 
many months by instillation of triethylene thiophos- 
phoramide into the pleural cavity. Peritoneal-fluid 
accumulation was slowed and the findings in 1 case 
suggest that pericardial fluid secondary to neoplastic 
disease may be controlled by local administration of 
the drug. 

In contrast to the dramatic action of nitrogen mus- 
tard on certain lymphomas, triethylene thiophosphor- 
amide administered to patients with sensitive solid tu- 
mors was followed by a slow, progressive response that 
did not become apparent for two or three weeks. In 
this group of patients cessation of treatment was usu- 


maintenance therapy was desirable. Such maintenance 
therapy was usually accomplished by an injection of 
drug at intervals of one to three weeks. 

Wide variation in hematopoietic tolerance to tri- 
ethylene thi therapy similar to that 
observed by Farber et al.* in patients treated with 
triethylene ide was seen in this group. 
Previous therapy with irradiation producing depres- 
sion or hormones producing stimulation of bone mar- 
row were probable factors in some cases. Hemato- 

poietic tolerance to triethylene thiophosphoramide ap- 
peared to be reduced in patients with Such 
patient variability precludes fixed dosage schedules, 
which would most surely result in inadequate therapy 
in many cases. 

Two small groups of patients in whom a response 
to therapy might have been anticipated because of 
the type of tumor present appeared to tolerate the 
drug poorly. These were the patients who had been 
treated previously with large doses of testosterone and 
those in whom azotemia was present. Since the num- 
ber in each group was small, these results may have 
been coincidental. 

The possibility that 
will cure any form of cancer is unlikely. However, 
from the observations in this series of patients, it ap- 
pears that the drug is a useful palliative agent espe- 
cially in the treatment of mammary and ovarian 
carcinoma. 


Summary 
Ninety-nine patients with a variety of far-advanced 


travenous, intra-arterial, intrapleural and intraperi- 
toneal routes, as well as directly into tumor masses. 
Clinical improvement of varying degree was ob- 
objective improvement included increase in sense of 
well-being, appetite and weight gain; decrease in 
pain, dyspnea, dysphagia and cough ; control of pleural 
eu aie regression of tumor masses and 

regional adenopathy; recalcification of bone lesions; 
and control of neurologic signs and symptoms. 


886 
Clinical side effects after administration of triethyl- ally followed by recurrence or progression of disease. 
a The observations suggested that, as with hormones, 
continuing rug. rom openia occasionally 
occurred and always followed leukopenia. Bleeding 
manifestations consisting of petechiae were seen in 3 
patients, and melena in 1. 
Discussion 
tissue masses, healing of ulcerations, recalcification 
of bone lesions, disappearance of neurologic mani- 
festations and control of effusions was noted in 28 of 
34 patients with far-advanced cancer of the breast. 
Objective improvement, consisting of decrease in pal- 
pable tumor masses and control of effusion, was ob- 
served in 10 of 12 patients with far-advanced ovar- 
cause of differences in cell type, amount and location phoramide, administered by the intramuscular, in- 
of tumor and types of previous therapy, final evalua- 
tion must await a larger series. Tumors of the gastro- 


Vol. 252 No. 21 


Human adenocarcinomas, such as breast and ovar- 
ian, appear to be sensitive to triethylene thiophos- 
phoramide. Preliminary observations suggest that some 
tumors of the central nervous system may also respond 
to therapy with this agent. 

The possibility of controlling certain fornis of solid 
tumors for indefinite periods is suggested. 

I am indebted to Dr. Theodore Winship for his assistance 
in this study. 


SPLENIC CALCIFICATION — SCHWARZ ET AL. 


. Arch. Int. ited 

of chemotherapeutic 

of recent origin. Proc. Am. 


~ 2), 1954. 
S., et al. 


THE RELATION OF SPLENIC CALCIFICATION TO HISTOPLASMOSIS* 
J. Scuwarz, M.D.,¢ F. N. Suverman, M.D.,t S. M. Apriano,§ M. Straus, M.D.,f 
S. LevINeE, 


M.D.| 


CINCINNATI, OHIO 


INCE High’ and Zwerling and Palmer* suggested 
that calcifications found in the spleen in the course 
of routine x-ray examinations of the chest may repre- 
no attempt to verify this 

Splenic calcification 

per se is not extremely rare and a sizable bibliography 
on the subject was reviewed in some detail by Gray’ 
in 1944. In general the reports deal with individual 
cases or at best small series. When large numbers of 
spleens were examined, calcification was generally in- 
frequent. Barsony and Schiitz* found roentgenograph- 
ically demonstrable calcification in 7 of 180 spleens 
examined in Budapest; Hirsch, in described 
a similar calcification in 5 of 150 spleens examined. 
An appreciably higher rate was reported by Sweaney,* 
who found almost 25 per cent of patients who died in 


plasmosis is worthy of note. Gray’s figures constitute 
the only discrepancy in the thesis to be developed — 
namely, that splenic calcification is significantly more 
common in the endemic area of histoplasmosis than 
elsewhere; he reported x-ray evidence of splenic cal- 
cification in 63 of 111 specimens from routine autop- 
sies in New York City, where histoplasmosis is not 
endemic. 


and the M 


tutes of Healt 


the Division of 


Department of Pathology, Montefiore Hospital, New York 


countries or in other parts of this country. We there- 


of Roent Demonstrable 
Calcifiention in Three Ge Geographic Areas.* 


studies from three different geographic areas, and a 
correlation between the roentgenographic findings and 
the histologic features in material from Cincinnati. 

X-ray examinations were made on 102 spleens from 
consecutive autopsy examinations in the City Hos- 
pital of Rotterdam (Netherlands), 108 spleens re- 
moved at autopsy or operation at New York Uni- 
versity Hospital and Montefiore Hospital, New York 
City, and 120 unselected spleens from autopsies in 
Cincinnati (two thirds from Cincinnati General Hos- 
pital and one third from Jewish Hospital ) . 


In any group of films, the calcifications do not have 
a uniform appearance. Careful i indicates 
that they can be classified in four distinct ways: two 
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REFERENCES 
1. Crossley, M. L., Allison, J. B., Parker, R. P., Kuh, E., and r, 
Med. 
It would be surprising if radiologists and pathol- 
ogists in the endemic area of histoplasmosis were 
not impressed with the frequency of splenic calcifica- 
tion, even if their impressions are not documented, We 
have been interested in the frequency of splenic cal- 
cifications as compared with prior experience in other 
AREA No. or No. or Percentace 
SPLeEeNs Positive 
EXAMINED EXAMINATIONS 
Rotterdam (Netherlands) 102 29 29 
New York 108 29 27 
Cincinnati 120 74 62 
MuNICIp< uberculosis Sanatorium 
have x-ray evidence of splenic calcification. The ,, - 
proximity of Chicago to the endemic area of histo- “ti significantly higher (x*= 23.5 & 27.7; n=1). 
Research 
Medicine; assistant issue lor mistologic e€xaminauion was available 
a only from the Cincinnati specimens, The rate of 
roentgenographically demonstrable splenic calcifica- 
i General Hospital. tion is shown in Table 1. 
‘Seni iate, University of Cincinnati College of Medi 
= 
City. 


types of round foci, obvious vascular calcification and 
miscellaneous or nondescript calcification (Fig. 1-3). 
We regard “typical” round foci as those demonstrating 
clear concentric structure. These include foci with 


Ficure 1. Variations in Splenic Calcification in a Seventy- 
Eight-Year-Old Man in Cincinnati. 

“Typical” round foci show central rarefaction, central dense 
core and solid, regular, multiple densities. “Atypical” round 
foci show solidly dense, very small, irregular shadows. The 
largest foci are in the “miscellaneous” group, and the ir- 
regular calcification in the lower right corner ts “vascular. Or- 

ganisms are demonstrated microscopically. 


variations in density either in the center or at the 
periphery, solid calcification in small (1 to 3 mm.), 
regularly rounded foci, and clearly laminated round 
foci. The foci are typically discrete and confluence 


Calcifications in an Eighty- 
oman in Cincinnati. 


are microscopically. 


can be ruled out by films taken at different angles. 
Most “typical” lesions are found in association with 
others, and generally 5 or more calcific foci are pres- 
ent, In some specimens the foci are too numerous to 
count. “Atypical” round foci comprise a second 
group. These are small, less regularly round, uni- 
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formly dense lesions that show no tendency to laminar 
small numbers. The differentiation of these calcifica- 
tions from “typical” ones is often extremely difficult; 
we have relied largely on the combination of absent 
central or peripheral accentuation of calcific density 
and a small number of foci. The third group of calcifi- 
cations can be recognized easily as vascular calcifi- 
cations, usually in the hilus but occasionally within the 
spleen. The fourth group includes all other calcifica- 
tions, which can vary from i shaped, single 


Fioure 3. “Miscellaneous” Calcification in the Spleen of a 
Fifty-One-Year-Old Man in Cincinnati. 

Note the irregular form and flocculent character. Organ- 

isms are not present microscopically. 


small foci to massive shadows several centimeters in 
diameter ; infarcts and calcified hematomas (subcap- 
sular) have been noted. The two last groups can be 
distinguished clearly from the others by the absence 
of round foci. 

Examination of the four of lesions in the 
three series of films demonstrates that the important 
“typical” group predominates in the Cincinnati series 
and is exceptional in the other two series (Table 2). 


Tasie 2. Calcification in 


pecimens from Three Areas.* 


Torazs 
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© 
Rounpb Rounp SHADOWS LANEOUS 
Foci Foc & Non- 
DESCRIPT 
NO. OF NO. OF NO. OF NO. OF 
CASES CASES CASES CASES 
Cincinnati 53 8 4 9 74 
Fioure 2. Multiple S Rotterdam 2 9 4 14 29 
New York 3 5 ll 10 29 

“Vascular shadows and miscellaneous calcification relatively more com- 
mon in Rotterdam & New York; in Cincinnati “typical” round foci 
predominate. 

Analysis of the “typical” and “atypical” round 
lesions from the Cincinnati material shows that the 
former occurred with 5 foci or more much more fre- 
quently than the latter. 
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Of the 5 “typical” cases from the other series, 4 had _ lesions are attached to vessels or trabeculae is not sur- 
more than 5 foci; the 14 “atypical” round foci from prising in the spleen. However, serial sections (up to 
these series had, with 1 exception, less than 5. 150 of a single focus) show that the relation is entire- 

When the Cincinnati material was studied histo- 


“Atypical” Granulomatous, Thick-Walled Lesion 
in the og Ph. in @ Sixty-Seven-Year-Old Woman (X15). 


No organisms are demonstrated. 
Fic 4. “Typical” Round F X15), 0 h a Dense, 

Ura Core tn a wy tal, being determined by topographic struc- 
ite the contiguity Sut abesnse of senfnence, which was and not by causal factors. Older lesions indicate 
confirmed by serial sections. — are demonstrated catia At some time or other necrosis must be 


present to explain the nearly constant calcific deposits, 
ei gra “atypical” | lesions was compared with 


graphically for individual spleens 
The microscopical features of “typical” lesions are 
as follows (Fig. 4 and 5): the early focus is a round, 


Ficure 7. ‘ae Active Granulomatous Lesion in a 
Fifty-Three-Year-Old Man (X15). 


The patient had disseminated tuberculosis, but neither My- 
cobacterium tuberculosis nor Histoplasma capsulatum was 
demonstrated in the lesion. Note the coalescence of individ 

“ ual lesions and the absence of capsule and 

ical” Focus in a Seventy-Four-Year-Old 
ay % Depeelsinn ee ially Calcified Capsule, Rings of but in none of our material were lesions found con- 
Half of the Central Core, Cholesterol Clefts (X15). sistent with active histoplasmosis. The calcium is 
Organisms are demonstrated microscopically. deposited in the center of the focus, or in the periph- 
ery as a rim, or in both sites. Frequently, concentric 
fibrous lesion that is sharply circumscribed and, if bands are found and are very similar to Liesegang’s 
close to or actually in contact with a second similar 
focus, does not coalesce. The fact that many of the served, and certain foci are completely calcified and 


logically, a “typical” lesion was observed to occur 
with considerable frequency. Histologic material was 
available for 91 of the 120 spleens; the frequency of 
aie 
oe 
eke: | 
} \ > 
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rocklike. It is noteworthy that, in the center of 
many “typical” lesions, there are clefts produced by 
cholesterol crystals, indicating the prior existence of a 
caseation necrosis. 

Figures 6 and 7 illustrate granulomatous lesions of 
different structure and origin. The caseation is active 
and more extensive; and with elastic-tissue stain, 
larger amounts of elastic tissue are preserved than in 
lesions caused by H. capsulatum. Often, it is extreme- 
ly difficult to determine, by histologic as well as radio- 
graphic technics, whether or not a small round focus 
is histoplasmic in origin. However, granulomas of 
tuberculous origin generally demonstrate an i 
pattern of caseation and confluence of lesions (Fig. 
7); in histoplasmosis the foci are discrete. The ulti- 


Ficure 8. Yeast Cells 
in a Caseous Focus in a Se our-Year-Old Man (X950 
Reduced to X525). 


Note the multiplicity of clusters. 


mate proof of the etiology in any case rests on the 
demonstration of the causative 


Organisms were found only within foci. Prior staining 

with hematoxylin and eosin had failed to demonstrate 

i These 19 positive cases represent 47 per 
described 


as bearing 


The “typical” lesions occur with tremendously 
greater frequency in Cincinnati, which is in the en- 
demic area of histoplasmosis, than elsewhere; high 
rates of pulmonary calcifications and of sensitivity to 
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as disseminated tuberculosis, with which it is most 
likely to be confused. These observations mean that 
the patient with the common subclinical case of histo- 


ly, the granulomatous lesions in the spleen are formed 
simultaneously with the hematogenous lesions in the 
pulmonary parenchyma that later calcify. 

Our findings lack cultural proof, but available evi- 
dence points toward H. capsulatum as the cause of 
“typical” calcific foci in the spleen, in the Cincinnati 
material. The discrepancy in the frequency of splenic 
calcification between Gray’s series and ours cannot be 
explained at present. 


Summary anp CONCLUSIONS 


Calcific lesions in the spleen are found in much 
higher numbers and with much greater frequency in 
the endemic area of histoplasmosis than in other geo- 
graphic areas. This refers especially to the “typical” 
lesion, which can be recognized r 
and microscopically. Such lesions are fairly readily 
differentiated from calcifications in vascular struc- 
so 

“Typical” foci were found in 44.1 per cent of 
spleens of adults in Cincinnati, in only 2 per cent in 
Rotterdam (Netherlands) and in less than 3 per cent 
in New York. The same agent responsible for the 
high prevalence of skin sensitivity to histoplasmin and 
pulmonary calcification is considered responsible for 
the development of “typical” splenic calcifications. 

The demonstration of organisms morphologically 
consistent with Histoplasma capsulatum within the 
splenic lesions is, even in absence of positive cultures, 
acceptable proof of the causal relation between this 
fungus and the development of “typical” calcific foci 
in the spleen. These observations lead to the conclu- 
sion that histoplasmosis, in a large number of cases, 
becomes disseminated by the blood stream, with me- 
tastases to spleen (and probably other organs), with- 
out affecting the excellent prognosis in most cases. 

The conclusion that H. capsulatum is, in the en- 
demic area, the most common cause of “typical” 
calcific lesions in the spleen is reached because organ- 

isms morphologically consistent with and representa- 
tive of H. capsulatum have been found by us repeat- 
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histoplasmin are recognized in the same region. The 
generally experiences a clinically silent invasion of the 
blood stream by the organism, often with numerous 
metastases to the spleen and probably to other organs. 
In the spleen granulomas develop that caseate and 
later become calcified. We cannot even speculate 
about the mechanisms that induce focal reaction in 
the parenchyma of the organ affected and prevent 
diffuse, symptomatic disseminated disease. Apparent- 

organisins that were morphologically consistent with 

H. capsulatum were demonstrated with the Gridley’ 

siderable number and of a clearly recognizable out- 

line and typical shape. The number of organisms in 

some of the calcified foci was enormous and surprising. 

“typical” round foci. 

Discussion 
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edly, similar foci are most unusual outside the endemic 
area of histoplasmosis and the frequency of “typical” 
calcific foci coincides closely with the rate of positive 
skin reaction to histoplasmin in the endemic area. 


The assistance of the departments of Pathology of the 


REFERENCES 
1. R. H. Calcifications i : 
and reactors Peb. Rep 
3. Gray Calcifications of spleen. A enol. $1:336- 
4. Barson O. Phiebolithen in der Milz. Réntgen- 
5. Hirsch, W. Intralineale Verkalkungen. Fortschr. a. d. Geb. d. Rént- 
rahlen 7$: 179-186, 1951. 
6. Cited by Gray.? 
. Gri M. F. Stain for fungi in tissue sections. Am. J. Clin. Path. 


fascinating subject. In the majority of 
in which myasthenia gravis has been associated with 


tically. 
In 1951 Fershtand and Shaw' reported the history 
of a patient with a large thymoma in whom severe 
ic symptoms developed i after re- 
moval of the tumor. At that time these authors re- 


followed removal of a large thymoma that had metas- 
tasized, by implantation, to the right lung, pleural 
cavity and diaphragm. Because this train of circum- 
stances appears to be rare it is believed that this case 
merits a report. 
Case Reroat 
1 

was the | spinal co June 24, 19 

duration. i his present illness may be 


Lalit 


nant thymoma 
(Fig. 34 and B). Because of the size of this mass it was ap- 
ed an incision in both 4th in spaces. 


New York University Hospital and of the Montefiore Hos- 
pital, New York City, in the procurement of material for 
study is acknowledged. 
MYASTHENIA GRAVIS DEVELOPING ACUTELY AFTER PARTIAL REMOVAL 
OF A THYMOMA* 
Joun H. Fisner, M.D.,¢ ann Cuartes G. Cum, III, M.D.t 
BOSTON 
tion between myasthenia is and thy-__ bronchodilators hel him symptomatically, he was never 
the tant that able to return to work because of dyepnen Gn exertion aed 
tumors remains : . persistence of the cough. Several months before admission 
much careful study and thought has been given this 1 ced ombital, he became progressively more orthopneic and 
noticed the appearance of edema bilaterally. He was 
e any signs or sym 
thymoma, the signs and symptoms of muscular weak- gestive of myasthenia gravis, except for the dyspnea, which, 
ness had existed from months to years before dis- 1" the absence of supporting evidence, was unfortunately 
attributed to the mediastinal tumor itself, so that a diagnosis 
covery of the tumor. In a few, however, the tumor of myasthenia gravis was not seriously entertained. 
ppeared . He was unable 
appeared. Furthermore, although the appearance of ty ped! penny Salt The pulse was 120, and 
myasthenia is usually gradual, it is well recognized minute respirations 26. The arterial blood pressure in both 
arms was there cervical 
that on occasion its symptoms may appear suddenly 
percussion, but in other respects cardiac examina- 
On x-ray examination of the chest a 
in the anterior mediastinum was readily 
parison with films taken 21% years pre- 
made 1 dent that this mass had enlarged appre- 
Fig. 1 and 2). A pleural effusion on the right was 
—— _ cytologic examination of the cells in the effusion was 
ported tH nad not deen le WO GISCOVE: Class 4, or t with a li } 
ilar reported case. Recently, a patient was admitted een days after admission a x alee dly malig- 
to the New England Center Hospital whose first signs 
and symptoms of myasthenia gravis also immediately 
Was CG! aed transversely. operat nts 
of tumor in the were identified. 
G. J. Gherardi, whose description yt 
The imen consists of a “er coarsely nodular, 
mass ing 15.0 by 10.0 by 6.0 cm. 
herent to | side. e nodules are composed of gray, fleshy 
tissue and are surrounded and separated from each other 
by coarse, fibrous ye There are small areas of 
hemorrhage and cyst formation. The tumor, microscopi- 
lial element. The former, i i mingled with the 
onsidered to have begun in 1950, tie sheets of 
i copious amounts of yellow tum , ym ereas the came gisemecytion, 
ee Se blood poe Be Medical attention was the epithelioid cells merging imperceptibly into the 
not sought until 18 months later, when x-ray examination of lymphoid mass and in close association with both the 
the chest revealed a mediastinal mass thought to be either blood vessels and the fibrous trabeculae. There is no 
an aortic aneurysm or a neoplasm. In tion, minimal unequivocal evidence of Hassal’s — or of follicle 
bronchiectasis was demonstrated. The symptoms were as- formation. The tumor encroaches on lung parenchyma by 
cribed to aneurysmal pressure and to bronchiectasis. Al- | way of blunt digitations, suggesting compression rather 
though antibiotic therapy, postural drainage and the use of 
with that of the main tumor mass,” The dlagnods is 
ae een See, Seed ity School of Medicine; assistant Semepe. It is believed that the neoplasm be con- 
{Professor niversity School of Medicine; director, 
Fide Service,’ City’ Hospital ance. 


desing Ga chen, Be. R. J. whe 
given the anesthesia throughout the operation, noted 
nates difficulty in respiratory exchange. So t was this 
that Ly collapse was feared; a 9-mm. 
and the trachea and both main-stem 
These were normal in 
concerned was Dr. Reynolds 


secretions were not excessive. So 
that 1 mg. of neostigmine was given while the patient was in 


Ficure 1. Film of the Chest Taken Three Years before 
Operation. 
At this time the mass was thought to be an aneurysm. 


After this, his, the respiratory difficulties im- 
y, and he was was transferred to his room. 


During the next day the course was dominated per- 
respiratory distress and extreme weakness. He was 
‘preathe only in the upright from time 


i condition was at any time. 
neostigmine was discontin on the postoperative 
did well for 4 days without 


status, he consciousness. was re- 
started, 1 mg. every ; improvement, though dramatic 
was short-lived, for he died several hours later on July 21. 
It was believed that had sustained extensive ce 


he 
damage, secondary to the prolonged period of hypoxia. On 
the day before death the carbon dioxide was 51 milliequiv. 
per liter, and the blood pH 7.35. 
Permission for post-mortem examination was refused. 
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Discussion 


A number of interesting features in this case merit 
comment. It is unfortunate, of course, that this pa- 
tient remained under medical care for at least two 
and a half years with a known mediastinal mass, the 


ficult that some form of therapy became mandatory. 
At that time the size and position of the mass ap- 
peared to warrant the clinical belief that the patient’s 
severe dyspnea was due either to the size of the tumor 
or to its pressure on the heart and contiguous struc- 
tures. Unfortunately, little thought was accorded the 
possibility that this man’s difficulties with pulmonary 


Ficure 2. Film the Chest Taken 
Iti of he Ju 


ventilation were due to weakness of the respiratory 
musculature. 

Of surgical interest is the great accessibility gained 
to the anterior mediastinum through a bilateral inter- 
costal incision connected by transverse section of the 
sternum. It is unlikely that any of the conventional 
thoracic incisions would have been adequate for the 
safe removal of this large tumor (375 gm.), which 
was intimately adherent to the hilus of each lung. 

It is considered of major importance to record the 
fact that signs and symptoms of acute myasthenia 
gravis developed almost before the operation was com- 


892 
oy mately, however, respiratory exchange became so dif- 
; 
the recovery area. ‘a 
pooved appreciabl 
al hours late 1s ah) 
peared promptly on administration of 0.5 mg. of neostigmine ‘ee 
in 
but ptosis was again evi- 
ermic injection every 
ement was marked. His 
course of the next 8 days 
ta nt difficulty, and 
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. During the operation the patient received a 
total of 10.5 mg. of curare. Although clinically this is 
recognized as being inappropriate and even dangerous 
for the patient with myasthenia,’ it is remarkable how 


NOCARDIOSIS — BOBBITT ET AL. 


bution to the solution of any of the major problems in 
this mysterious disorder, but it serves to emphasize a 
few of the precautions necessary when a patient sus- 
pected of having a thymoma must be operated on. 


Figure 3. Thymoma of the the Anterior Mediastinum. 


A=the tumor in situ occupying the 


anterior mediastinum. It extends from the root of the left lung, across the heart and 
great vessels, and is adherent to the posterior border of the vena cava. 


B=the tumor after removal. 


few specific references can be found that consider this 
point in detail. The patient also received Demerol 
and , which, too, may have contributed 
to the precipitation of the ic crisis. 

Also of interest is the fact that the patient apparent- 
ly did well without neostigmine for four days, after 


cause his death. It is not believed that the report of 
this case of thymoma will offer an important contri- 


Such a patient should probably receive neostigmine 
for several days before operation; it is believed that 
curare should not be employed during operation, and 
neostigmine should not be discontinued until late in 
the postoperative period, when it is obvious that 
myasthenia is not a problem. 
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NOCARDIOSIS 
Report of Three Cases 
O. B. Bossrrt, M.D.,* Irwin H. Friepman, M.D.,¢ anp Cartes Lupton, M.D.t 


CHARLOTTESVILLE, VIRGINIA 


by Nocard' and Eppinger.? Since then more than 
57 cases of infection in human beings have been re- 
ported.*""* The rarity of the disease and a few con- 
troversial points of interest have prompted this pres- 
entation. 


emistant resident in internal medicine, Univesity of Vir- 


893 
A B 
which an acute myasthenic state developed. Although 
this apparently responded to resumption of prostig- a 
mine therapy, sufficient cerebral damage had presum- 
Case. Reports 
Case 1. J.M., a 50-year-old mechanic, was admitted to 
the University of Virginia Hospital on January 3, 1950, with 
the cardinal findings of stupor, fever and a —s sinus in 
the — hip. He was apparently in good health until 
November, 1949, when severe pain in the lower back devel- 
oped. Two weeks later an abscess appeared in the gluteal 
region on the right and was drained at another hospital. 
Thick, purulent material continued to drain from the site of 
incision throughout the illness. After incision and drainage, 
the patient reportedly improved for a few days and then 
progressively deteriorated. One month before admission pain 
was noted in the anterior aspect of the chest; fever and a 
cough productive of small amounts of whitish sputum de- 


veloped. Treatment with an unknown amount of penicillin 
for several days was said to have brought about a remission 
of symptoms, which recurred soon after cessation of treat- 
ment. Subsequently, diagnosis of a concurrent urinary-tract 
infection was made, and an unknown amount of chlortetra- 
ine was given, without effect on the fever and cough. 
patient € ex y and lost a good deal of 
ight; about 2 weeks before admission “blisters” developed 
in the mouth. 
Review 


of the systems and past history were noncon- 


Roentgenogram of the Chest in Case 1. 


Ficure 1. 


perature was 
pirations 24. The 
studies disclosed 


tests for ili 
protein 6.5 gm. per cc.; the chloride was 92.3 
milliequiv., the carbon dioxide combining power 18.5 
milliequiv. per liter. X-ray examination of the chest (Fig. 
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1) revealed a fuzzy of multiple, discrete infiltration 
throughout both lung fel suggestive of tumor metastases. 
Smears of the sinus buttock revealed 
gram-positive nching filaments, whereupon a presump- 
tive mycologic identification of Actinomyces bovis was made; 


er, Nocardia asteroides was cultured from the 


it 


9g 


thelial cells appeared to be 


scesses were areas of izing pneumonia in which vacuo- 

lated and pigmented ~ comer A were seen. Many bronchi 

and ioles were involved a si ess. The 
to 


Universit rh Hospital on August 8, 1951 
to on 

and confused on admission unable to give an adequate 
clonic movements in the arms 


During the day before n uc- 
tive of frontal head- 
ache occ At some time in the past she had injured 
her right hand, but further details a lesion at 
the base of the right thumb could not be elicited 


Physical examination revealed a disoriented, 
woman. The fundi showed tortuous vessels, 
dema. Harsh breath sounds were heard at the 


cm., freely draining purulent ma 


The temperature was 102°F., the and the respira- 
tions 24. The blood Psavo2.” 
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— 
e patient was th 
left lower extremity, oy 
hospital day. Massive 
tributory. 4th day, when a total of 2,100,000 units 
same 
swelli 
i 
could not be felt distal to emoral artery. > 
the peplite artery. A lumbaraympathetc ganglion fon block 
wae ) the iteal artery. umbar-sympatheti i 
| leg and foot. The patient died early on the 5th day after 
going into pulmonary edema. 
Post-mortem examination revealed a large psoas-muscle 
, EE. 7 4 ae abscess on the right connected by a sinus tract to an abscess 
in the right buttock ; in both lungs, with 
4 fibrinous pleurisy of the left apex posteriorly; focal necrosis 
2 i, 4 a. "a of the liver and spleen; marked thickening of the meninges 
over the superior surface of the brain; an organized throm- 
, a >" — bus in the left common iliac vein; and organized thrombi in 
the renal veins on the left. Microscopical examination 
showed recent, organizing pleurisy in both lungs, under 
. a which, at many —. were abscesses filled with fibrin, poly- 
. morphonuclear leukocytes and phagocytes; some of the 
r 7 a had vacuoles containing lipoid material. Around 
7 these abscesses were a number of lym es, and the endo- 
| swollen. Ad to many ab- 
3 j dissemination. The er lesions showed tion and 
fibrosis. The lymphatics contained material. 
—— 4 No micro-organisms were seen in the sections stained with 
ia a hematoxylin and eosin, the histologic features being those 
of a low-grade process without giant cells. Acid- 
“ages — fast branching filaments were demonstrated in the lesions. 
a ie and the same organisms were gram positive in sections 
3 : = stained by MacCallum’s method. The hilar lymph nodes 
ae showed only a chronic inflammatory process involving the 
FP re peripheral sinuses and capsule. The psoas-muscle and but- 
tock abscesses, as well as the connecting sinus tract, pre- 
sented similar ba meres processes but were probably of 
Physical examination on admission revealed a well de- steater age, as indicated by se poctanes of numerous plasma 
veloped, malnourished man in a semistu us condition, ells. This finding suggested t the skin of the buttock 
who +. “7 acutely and chronically ill . The skin was was the portal of entry. 
warm, dry and sallow. The eyes were staring and the fundi N. asteroides was isolated from cultures taken from the 
revealed arteriolar narrowing but no sapiiiedeme. There lung and psoas-muscle abscesses. 
were gray-white plaques on the throat and tongue. There 
was no lymphadenopathy. Scattered expiratory squeaks and 
rhonchi were heard throughout both lung fields, and medium 
moist rales were heard in the left base posteriorly. There 
was a decubitus ulcer over the sacrum and a sinus opening, 
1.5 by 3.5 cm., in the right buttock from which abundant 
purulent material was draining. The extremities showed 
marked muscular wasting, but no edema. The calf muscles 
were tender and Homans’s — was present on the left. The 
patellar reflexes could not elicited, and the Achilles- 
tendon reflexes were hypoactive. No other pathologic re- 
°F., the pulse 100, and the lethargic 
was 110/70. nc papi e- 
a hematocrit of 26 per cent, left base 
and red-cell indexes showed the anemia to be normocytic posteriorly, and there Wa! olt aoruc systolic murmur but 
and normochromic. The white-cell count was 25,700, with no other sign of orgapi j iplaceous, 
80 per cent neutrophils. The sedimentation rate (Bray raised abscess, 3 by 5 anette 
method) was 35 mm. in | hour, corrected. Urinalysis was from a central crater, was present on the right thenar 
negative except for 8 to 12 white blood cells per high- eminence. Neurologic examination was not remarkable but 
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, but The om failed to the therapy described 
com- f on y. Permission post- 


Case 3.* W.P.F., a 61-year-old farmer, was admitted to 
of the University Hospital in October, 1952. He had been in 

acute respiratory infection occurred. After 3 of fever, 


28 


TREE 


g 


since onset i 
22.7 kg. (50 pounds). 

Physical examination revealed a well developed man with 
weight loss. He was i 
chronically ill. u 
the left side the chest gave signs of co tion and 

harsh crepitant rales. were no other pertinent i 
The temperature was 102.6°F., the 128, and 
tory ings on a 
: of 9.5 gm. 100 cc., a normal mean corpuscular 
globin and a white-cell count of 17,800, with a marked shift 
, . to the left. Examination urine was negative. X-ray ex- 
is. On the 6th da = py ee by a amination of the chest (Fig. 3) showed the left upper lobe 
slightly blurred. an be atelectatic or consolida ted. At bro purulent 


material was found coming from the left-upper- orifice. 


abnormal focus in the right parietal occipital regions, pay 

- x : O The bro ashings were negative for tumor cells. An 
ight ted, but exploratory thoracotomy revealed a dense adherent left up- 
demonstrated in 


tricular system. On the 24th day pe ie. a es oe the surface of both 


inserted an shecem wes encountered in the sight parictal abscess cavities were en while an effort was being made 
was aspirated, and 100,000 ‘units of penicillin was injected the Miner, Department of 
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globin and red-cell count. The white-cell count was 11,800, into the abscess cavity, which on x-ray examination (Fig. 2) 
with 72 per cent neutrophils and with a moderate shift to measured 3 cm. in its greatest diameter. N. asteroides was 
the e meth od), corrected. __ cultured from the aspirated material. 
was 30 mm. in . Su , eve 
Gee wen met dean. i 
normal. The blood urea nitrogen and carbon dioxi 
bining power were normal. The blood glucose vari rom mortem examination was not ; 
171 to my per 100 oo sickle-cell preparati 
e id pressure was equiv. 
tein per cc. In separate samples the spi 
glucose varied from 98 to 52 mg. per 100 cc. Two wee 
admission the spinal-fluid cell count had risen from 7 cells to 
al-gold curve was present, but the 
the as fluid was nega- 
the right hand showed a large zy 
, branching filaments, and culture at 
. Blood cultures were negative, as were tO 
An x-ray film of the chest revealed a ye per 
at the left base, which was thought to repre- 
sent an old area of infarction. Skull and sinus films were Lees , Pa 
For the Ist 5 days the temperature fluctuated 
between 100 and 104°F. Thereafter, 
occasi slight elevations occurred. icillin by injection, 4 c Pie. 
units twice per 24 hours, was started on the 2d . ; es” 
day and continued for 5 doses. Sulfadiazine, 4 gm. a { al 
on the 3d and was discontinued 
a total dose of 23 gm. Chlortetracycline 
on the 4th day and continued to the time of a 4 \ 
totaling 61 gm. Penicillin was reinstituted 
11,400,000 units being given in the remain- 
the hand was biopsied and revealed sub- 
inflammation and granulation tissue with moderate 
squamous h ia. This lesion during hospi- 5 
tali ing diminution in the cellulitis surround- 
admission the patient manifested periods 
of bizarre behavior. On the 3d day she was noted to have 
Meath: Ficurz 3. Roentgenogram of the Chest in Case 3. 
4 e malaise and cough a physician found a density in the left 
4 Pas apex on x-ray study and gave him an unknown amount of 
’ ‘| * penicillin. Intermittent low-grade fever, cough, with occa- 
sional blood-tinged sputum, and —_— loss continued, ap- 
: parently unaffected 4 penicillin and an unknown amount 
— : of oxytetracycline. During the month before admission the 
yen cough became more productive, hoarseness developed, and 
— anorexia and malaise became more marked. Weight loss 


to free adhesions at the left apex. 

ural space ture e biopsy specimen from in- 
volved lung and of the / material from the left-up- 
per-lobe orifice yielded N. braziliensis. 


the operation the patient was essen afebrile. When a 
had 


dosage (24,000,000 
massive 
units per day) for the 10° remaining days in the hospital. 


Benemid, 0.5 gm. every 6 sodium sulfadiazine, 
gm. per day, were with the 
penicillin. He was » apparently much im 

on sulfadiazine and a massive of icillin (20,000, 
units per day). After 3 weeks of this all drugs were 
discontinued ef whet wes @ 
tion, in the form of low-grade fever, a generalized rash 
and sca i Five months discharge 

the hospital his the patient to be asymp- 
tomatic except for mild, vague pain in the extremities and 


Of the aerobic actinomycetes widely distributed in 


characteristics.” 


pathological 
specimen, the statement of Hager et al.® 
that these forms do not occur as they do in lesions 
caused by A. bovis. In human infection both can 
cause granulomatous lesions, but they differ in mode 
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of the acid-fast property of the nocardia and its tend- 
ency to fragmentation of hyphae into bacillary forms 


from man to man has not been known to occur.” 
Most of the patients have presented pulmonary in- 
fection, frequently associated with empyema and si- 
nuses in the chest wall. The skin has often been in- 


have been a frequent finding and a probable cause 
of death. Other lesions described, usually multiple, 
are as follows: tracheitis and bronchitis,»° pleuro- 


of illness is six months. In the 37 cases collected from 
the literature by Glover et al.‘ 6 patients recovered. 
One of the 6 had Madura foot cured by amputation ; 
5 were treated with sulfonamides, 3 received penicillin 
in addition, and 1 received both drugs and strepto- 
mycin. Of 20 cases subsequently reported 6 have 
apparently been All these patients 
were treated with penicillin and streptomycin in large 
or massive doses, and 4 of the 6 received sulfadiazine 


896 
phe A we terial stained, the medium used for culture, the time 
varied between 99 and 104°F., and during the 2 weeks after taken for the decolorization process, the concentration 
of the decolorizing agent and the portions of the or- 
ganism stained. The finding of nocardia as non- 
pathogenic contaminants in sputum from patients 
with chronic pulmonary disease**** must be rare. 
Several hundred unconcentrated sputum specimens 
cultured in the clinical laboratories of the University 
of Virginia Hospital during the past ten years have 
failed to yield nocardia as contaminants. 
Infection due to N. asteroides is of protean dis- 
tribution and has occurred in all age ape gg then 
sore nipples, withc ve physical findings. These symp- most common portal of entry appears to be re- 
toms remain unexplained. He had gained 22 pounds, felt spiratory tract. The evidence is inconclusive for other 
well and had no cough or fever. However, x-ray films at this . . 
time showed no change from those taken shortly after op- suggested portals such as the mouth, ear, conjunctiva, 
— Obviously, it would be premature to regard him rectum and tooth socket. Transmission of nocardia 
volved, with draining sinuses or subcutaneous ab- 
scesses or both. Brain abscesses, apparently metastatic, 
ganism, A. graminis,'""** a species of streptomyces, has 
caused human infection. N. asteroides appears to be 
more closely related to the acid-fast bacteria than to 
ic pulmonary a, peritonitis,” 
are similar in the majority of their microscopical scesses,'**" primary brain abscesses,"* chronic kerato- 
morphologic features, they are dissimilar in many conjunctivitis,** endocarditis,” miliary abscesses in the 
ways. Their cultural characteristics are distinctly dif- thyroid gland, liver, spleen, lymph nodes, kidneys, 
ferent, and N. asteroides does not produce the typical adrenal glands, intestinal wall and skeletal muscle. 
clubbed actinomycotic granule in tissue. In none of Common symptoms of this disease include anorexia, 
the 3 cases reported above were clubbed forms, nod- weight loss and cough, with or without sputum. Less 
common symptoms are hemoptysis, chest pain, dysp- 
nea, nausea, vomiting and headache. The observa- 
tion had been made that patients presenting pulmo- 
nary nocardiosis appear more acutely ill than one 
would expect from the x-ray findings. The usual 
of spread, itat response to peutic agents. clinical findings of fever, leukocytosis, anemia and 
A. bovis tends to spread only by direct invasion and nonspecific pulmonary disease on x-ray study obviously 
uncommonly via the blood, whereas N. asteroides fre- do not permit definitive diagnosis. 
quently has a hematogenous spread. A. bovis appears Like most systemic mycotic diseases systemic no- 
to be sensitive to penicillin and N. asteroides appears cardiosis carries a very high mortality rate. A few 
to be resistant, possibly owing to production of patients have died less than two weeks after onset of 
penicillinase.™ symptoms, and in others the infection has remained 
Since N. asteroides grows well on ordinary culture active for three years or more, The average duration 
mediums failure to suspect its presence should not 
cause cases to be missed. Unfortunately, most technics 
for concentrating tubercle bacilli kill the nocardia 
(trisodium phosphate does not), so that the diag- 
nosis may be missed if no culture of unconcentrated 
material is made. It is probable that occasional 
erroneous bacteriologic diagnoses of tuberculosis are 
made, as reported by Mogabgab and Floyd,** not 
only because of the clinical similarity but also because 
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in addition. One of the 6*° apparently did not respond 
to any of these drugs but had a dramatic response to 
Actinomyces Nocardia madurae in this case). 

other of the 6** did not respond to penicillin, s Lie. 
mycin or chlortetracycline but became afebrile four 
days after sulfadiazine and sulfamerazine were begun 
and continued convalescent. In 2 of the 6, surgical 
drainage of empyema cavities appeared to be an im- 


but the same drugs were not effective 
in infected mice. In vitro tests of sulfadiazine showed 
the same suppressed growth with all concentrations 
up to 600 microgm. per cubic centimeter, and the 
effect in infected mice was regarded as impressive. 
Drake found nocardia to be resistant to penicillin in 
vitro. The nocardia recovered from the patient de- 


and Fusillo™ observed that N. asteroides resisted con- 
centrations of chloramphenicol greater than 50 mi- 


Summary AND CONCLUSIONS 


Three cases of nocardiosis are presented, 2 of which 
terminated fatally. The third patient was apparently 
well sixteen months after onset of symptoms and five 
months after five weeks of massive penicillin therapy 
combined with a standard dosage of sulfadiazine and 
Benemid. 

Data available are not sufficient to justify rec- 
ommendation of definitive chemotherapy. The small 
number of cases and the high mortality rate preclude 
controlled clinical study and probably justify therapy 


Note sur la 
de farcin. Ann. Inst. 
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MI Benbow, E. P., Jr., Smith, D. T., and Grimson, K. S. Sulfonamide 
py_in_actinomycosis: 2 cases caused by aerobic partially acid- 
7. 
portant part of the therapy. 
In vitro tests for drug sensitivity, as well as com- 9 
parisons of in vitro tests with antibiotic treatment of 
animals infected with the same organism, have had 10. 
conflicting Runyon*® found the or- 
ganism sensitive in vitro to chlortetracycline and 
scribed by Pulaski and Seeley,* treated with strepto- 
mycin, apparently became drug fast. Schatz and 
Waksman™ reported 2 pathogenic strains of nocardia 
to be resistant to streptomycin in vitro. As for chlo- 
ramphenicol, McLean et al.** found N. asteroides 
(NIH strain 04618) completely inhibited in vitro by 
20 microgm. per cubic centimeter, the lowest concen- 
crogm. per cubic centimeter. Hobby et al.”* stated 
that concentrations of oxytetracycline as high as 298 
microgm. per cubic centimeter were incapable of in- 
hibiting the growth of N. asteroides. 
of 2 
32:89, 
H. Personal communication. 
Thompson, F. R., and Wax, W. V. Actinomycotic osteomyelitis 
Connar, R. G., Ferguson, T. B., Sealy, W. C., and Conant, * ¥. 
Nocardiows: report of single J. Thoracic 2. 
Gordon, R. E., and Hapee, . A, some ac- 
animale. J. Infect. Dis. $9:200-206, 1956. 
Schatz, A., and Waksman, S. A. of ond ether 
RavEnences Proc. Soc. Kuper. Biol, & Med. 1944. 
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MEDICAL PROGRESS 


APPLICATION OF HOMEOSTATIC PRINCIPLES TO THE PRACTICE OF 
PARENTERAL FLUID THERAPY (Concluded)* 


Natuan B. Tarsot, M.D.,¢ Geratp A. Kerrican, M.D.,¢ Joun D. Crawrorp, M.D.,§ 
Winston Cocuran, M.D.,f. anp Mary Terry] 


Urtmization oF TOLeras_e 
Quantities oF Muttipce Evectro.yte So.uTion 
By Patients Witn Apequate Homeostatic 
Systems 


Detailed studies of metabolic balance have been 
carried out by the Metabolic Unit of the Children’s 
Medical Service of the Massachusetts General Hospi- 
tal on patients given the multiple electrolyte solution 
described in the preceding section for maintenance or 
for combined repair and maintenance purposes; three 
of these studies are summarized below. For com- 
parative purposes, observations on the response of 2 
diarrheal infants to treatment with other multiple 
electrolyte solutions of different composition are set 
forth at the close of this section. Measurements were 


carried out with the aid of standard technics, as listed ””” 


elsewhere.” 
Maintenance of Metabolic Normaicy 

A fourteen-year-old girl was admitted to the hospi- 
tal because of acute appendicitis of one day’s dura- 
tion. There had been no anorexia, vomiting or diar- 
rhea. The initial examination revealed no abnor- 
malities except tenderness and spasm in the right 
lower quadrant of the abdomen. 

As indicated in Section D of Figure 2, shortly after 
this initial examination was completed, an infusion 
of multiple electrolyte solution containing 5 per cent 
dextrose was started at the rate of a 2 
liters per square meter of body surface per day.| 
Then, after standard preoperative medication with 
morphine, atropine and ether, an acutely inflamed 
appendix was removed in the usual manner. The 
intravenous infusion was continued for a total of 
twenty-four hours, at the end of which the multiple 
electrolyte solution was given by mouth. This change 
in route of administration explains the reduction in 
rate of input to the slightly submaintenance level of 
*From the of Harvard Medical and 


liter per square meter of body surface per day dur- 
ing the final twelve-hour period of observation. 

2 show that ee eee less than +2 per 
cent during the thirty-six hours of observation. Since 
acute changes in body water content are usually re- 
flected in the weight t measurement, these data suggest 
that no espe nd fluctuations in body water content oc- 
curred during the period of study. Section B of Figure 
2 shows that serum water concentration, though 
sligh 


subnormal initially, was restored to and main- 


ADMISSION 


Ficure 2. Water-Metabolism Data of a Patient with Ap- 
pendicitis. 


tained within physiologic limits by appropriate ad- 
justments in urinary water concentration (Section A). 


phosphate contained in the multiple electrolyte solu- 
tion is given in Figure 3. In the lower ion of each 
quadrant the rate of input of the substance in ques- 
tion is indicated by the uppermost solid line accord- 
ing to the scale shown along each left-hand ordinate. 
By means of the same scale, values for input less out- 
put (that is, balance) are represented by the shaded 
zone ; lack of shaded area means that input was equal 


Section D to an estimated value for the normal total 
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BOSTON 
10 
U Pu ysi0Locic 
Warza Conc. Ranoz 
milliosmol 
° 
Szaum Pu 
Ww. Conc. YSIOLOOIC 
Bopy 46 2% Weont 
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Evectrot - 
24 hr. 
patient utilized the sodium, potassium, chloride and 
” Supported by a grant from the Commonwealth Fund of New York 
by Grant of the National, Insitute, Publis Health Service, and 
49-007-MD-437. 
Associate professor i Harvard Medical School; physician 
Children's Medical Service” Massachusetts General Hospital. 

nstructor in pediatrics, Harvard Medical School; assistant physician, 
ia. ps to output. Serum concentration measurements are 
pliplcion: Children's Medical Service, Massachusetts General Hospital recorded in the central sections of each quadrant 

{Research fellow, Harvard Medical School. 

For reasons given above, we should now consider this rate of infu- whereas the upper sections relate changes in — 
sion somewhat excessive - and morphine content indicated by the balance measurements 
medication whose upper tolerance reduced tempo- 
rarily to 1900 ml. per square meter per twenty-four hours. ee 
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body content of the substance under consideration.* 
It is seen that values for the serum concentration of 
each substance were maintained within normal limits. 
Likewise, the bodily content of the substances meas- 
ured did not appear to vary by more than 2 or 3 


initial Repair of Diabetic Ketoacidosis with Multiple 
Electrolyte Solution and Insulin 


A fifteen-year-old girl was admitted to the hospital 
with diabetic ketoacidosis of approximately two or 
three days’ duration. At entry, she was found to be 


per cent. 
"Conran 


% estimated 


| 


100F 


Hours 


ketoacidosis. 
that the normal 


24 
Hours 


Ficure 3. Electrolyte-Metabolism Data of a Patient with Appendicitis. 
quite dehydrated, with the 


rapid, deep respirations 
dicated a flow of urine of high sugar and ketone-body 
content. No changes suggestive of potassium toxicity 
were evident in a direct-writing electrocardiogram. 
The initial therapy consisted in the administration 
of 150 units of crystalline insulint and the intravenous 
infusion of multiple electrolyte solution. Initially, this 
solution was made up in sugar-free distilled water 
and was infused at a rate of 4000 ml. per square 
meter of body surface per twenty-four hours. At the 


The patient had received 30 units each of protamine zinc and crys- 


899 
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— 
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120) 120 
Cl 
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2 
3.0 
2.0 
10 m./ 
milliequiv./sq. m./ 2¢ hr. 
24 hr. 
° 
-1.0 
-100 2 rv) -2.0 
These metabolic 
water, sodium, potassium, chloride, lactate, phosphate 
and dextrose, when given at physiologically tolerable 
rates, do not cause pathologic deviations in the con- 
tent or concentration of these substances in the body. 
The next section illustrates the manner in which 
this multiple electrolyte solution was utilized by a pa- 
tient with water and electrolyte deficits due to diabetic 


900 


end of two hours, when the blood sugar had fallen to 
200 mg. per 100 ml. (Fig. 4), multiple electrolyte in 
} per cent dextrose was substituted for the multiple 
electrolyte in distilled water. At the end of six and a 


Crystalline insulin 


69 
20 3 4 80 © 70 
Hovuas 
Ficure 4. Blood S C. tration and Insulin Dosage 
(Upper Section) and Serum pH and Bicarbonate Values 
(Lower Section) came ee ours of Therapy of Diabetic 
etoacidosis. 


half hours, the rate of infusion was diminished to 


wight ‘were’ due. to changes in body” water content. in body 
nt essentially in caloric 
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parts of the figure give data concerning water input 
and body balance (Section C), minimum obligatory 
in addition to physiologic surplus or free urine water 
output (Section D)f and rate of insensible water loss 
(Section E).$ At the start of therapy the patient 
lacked water both in the relative (serum water con- 
centration, about 17 per cent subnormal) and in the 
absolute sense (body water content, about 16 per cent 
subnormal).§ Of the water administered during the 


of water incident to the hyperventilation and the 
relatively large obligatory need for urine water. If 
total body solute content had remained constant dur- 
ing this first half day, the few hundred milliliters of 
water retained would have been sufficient to increase 
of 3.00 ml. per milliosmol by about 1 per cent to a 
final level of about 3.02 ml. per milliosmol. The fact 
is that the serum water concentration actually in- 
creased by 17 per cent, or 0.5 ml. per milliosmol, to 
give a level of 3.5 ml. per milliosmol. This indicates 
a solute reduction in body fluids during the first 
twelve hours of therapy of approximately 50 milli- 
osmols per liter. Such a reduction could easily have 
occurred through lowering of blood sugar concentra- 


Cc 

id, H2O Ineut 
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Ficure 5. Water-Metabolism Data in Diabetic Ketoacidosis. 


i mineral) balances of 3 it here at 
tne close of the the Patent an average normal body water 


i 


InsuLIN 
unsls 
first twelve hours of therapy, all but a few hundred 
at milliliters was used to cover the heavy insensible losses 
n 
0 10 20 30 40 
Hours 
BicarBONATE 
milliequiv./liter PH 
2c 7.3 A) 
pH (NORMAL RANGE 
72 
ico, 
10 7.1 os 
7.0 
2900 ml. per square meter per twenty-four hours, The 
patient was taking sips of water by the fifteenth hour ' | 
of observation, and it became possible to use the oral Day 
route exclusively by the eighteenth hour after admis- 
sion. From the beginning of the second day she was === 
given measured quantities of foods and fluids of . 
known composition. The results of metabolic-balance ion (amounting to 11 milliosmols of extracellular 
measurements, which were continued for a total of luid per liter in this patient) and as a result of elimi- 
five days, are summarized in Figures 5, 6 and 7. nation of ketosis, since ketone bodies may accumulate 
Figure 5 presents observations on body water me- Obligatory minimum urine volume during the first day was taken 
tabolism. The upper portion of the figure is con- ‘ater uring the ay ha per 
cerned with serum water concentration (Section A) wat capable of reducing 
and body water content (Section B).* The lower ‘a1 } mi. per milliosmol. Free or. unobligated urine water was talten 
mum calculated as described above. 
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* in serum and presumably other body fluids at concen- 
trations of at least 60 milliosmols per liter under con- utes retained. 


ditions of diabetic ketoacidosis.2° In other words, 


3 
DAYS 


Information concerning sodium and potassium 


DAYS 


Ficure 6. Electrolyte-Metabolism Data in Diabetic Ketoacidosis. 


bodily needs for water may at times be satisfied by 


By the second half ofthe int day water 
losses were normal proportions, and 

urine. Thereafter, the patient stored water each 


metabolism is given in the top left and right divisions, 
and those concerning chloride and phosphorus me- 
tabolism in the bottom left and right divisions, respec- 
—— of Figure 6. The “body-content” sections of 

these divisions suggest that the patient had lost ap- 
proximately 9 per cent of her normal sodium and at 
least 19 per cent of her normal potassium stores be- 


901 
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fore admission. By contrast, it appears that body 
losses of chloride and phosphate at this time were of 
relatively negligible proportions. 

The input and balance sections of these same divi- 
sions show that during the first day (the day of 
parenteral fluid therapy), she retained approximately 
half the sodium and potassium given, but excreted all 
the chloride and phosphorus. Retention of sodium 


i} il} 


Torar Frve Days 


Ficure 7. Estimations of Changes in Body Solids and in 

Intracellular and Extracellular Water Volume in Diabetic 

Ketoacidosis (Upper Section) and Relation of Cellular 
Water to Cellular Potassium Gain (Lower Section). 


continued thereafter until its concentration in the 


ly 

the period of study. As indicated by the curve labeled 
“free” potassium, most of the potassium stored was 
over and above that needed for formation of new 

in the ratio of 2.6 milliequiv. of potassium 
to 1 gm. of nitrogen.’ This was not accompanied by 
major fluctuations i in serum potassium concentration 
or by changes in electr tracings sug- 
gestive of potassium intoxication. The body content 
and serum concentration of chloride were kept with- 
in 3 per cent of “normal” levels throughout the period 
of observation. The data of the lower right-hand sec- 
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tinuing gains during the remaining days of balance 
measurement. 

Values for changes in the body’s content of solids, 
extracellular water volume or chloride space (ECW) 
and intracellular water volume (ICW, or total body 
water minus ECW) are presented in the left-hand 
section of Figure 7. These values were calculated on 
the assumptions that body composition was average 
normal at the end of the study,* chloride balance and 
concentration measurements might be used to estimate 
changes in extracellular water volume as described by 
Darrow™ and body solids were essentially constant 
throughout this five-day period.t The values ob- 
tained suggest that this patient had a nearly normal 
extracellular but a markedly reduced intracellular 
fluid volume on admission. Interestingly enough, the 
quantity of sodium stored during the first four days of 
study (189 milliequiv.) corresponded closely to the 
amount theoretically required (180 milliequiv.) to 
raise serum sodium concentration from the initially 
observed level of 126 milliequiv. to the finally meas- 
ured level of 138 milliequiv. per liter. In the right- 
hand division of Figure 7 the total gain in intracel- 
lular water indicated by the shaded central zone of the 
left-hand division is set forth in relation to the total 
gain in “free” potassium indicated in the top right- 
hand division of Figure 5. The scales of this dia- 
gram are so drawn that the retention of physiologically 
equivalent amounts of water and potassium (that is, 
about 140 milliequiv. per liter’®) would result in 
columns of equal height. It may be seen that the quan- 
tity of potassium actually stored was considerably less 
than the theoretical quantity thus defined. This may 
account for the continuing tendency to store potas- 
sium shown in Figure 6. 

These metabolic data indicate that the repair needs 
for water and electrolytes of a depleted patient may 
be of widely variable magnitude, as demonstrated by 
the contrast between the data on chloride and potas- 
sium retention of Figure 6. The data also illustrate 
that repair needs may be satisfied at different rates as 
exemplified, for instance, by the early restoration of 
the bicarbonate deficit (Fig. 4) in contrast to the 
much later repair of the deficit of sodium. Finally, a 
subtle interdependence of these various repair proc- 
esses is revealed by the observations on body water 
concentration and body water content of Figure 5. In 
other words, the restoration and maintenance of met- 


plishing this task with great precision when provided 


902 ee May 26, 1955 
tion indicate a slight loss in body phosphorus during 
the first twenty-four hours followed by small, con- 

50 
liters 20p (Tote! Body Water ECW): 
SOLID: 
2 3 4 5 
6.0 840 
5.0 Y 700 
4.0 Yy 560 
2.0 / 280 
INTRACELLULAR BALANCES 

levels. Potassium, on the other hand, was stored at 
pleted, ketotic and acidotic involves the nicely inte- 
grated functioning of a considerable number of 
homeostatic mechanisms. Furthermore, it is clear 
that these systems are ordinarily capable of accom- 

+See footnotes to text concerning Figure 5. 
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raw materials at reasonably generous and yet physio- 
logically tolerable rates. 

The studies set forth in the next two sections pro- 
vide additional illustrations of the fact that. bodily 
homeostatic mechanisms tend to retain and reject 
water and electrolytes according to the particular 
needs of each patient. 

Repair of Depletion Caused by Diarrhea and Vomiting 
with Multiple Electrolyte Solution 


Figures 8 to 10 summarize observations on a one- 
year-old girl who was severely ill with a history of 


mately 15 per cent of normal stores dur- 
ing the first four days of therapy. By contrast, it may 
be seen that she retained relatively small amounts of 
chloride and potassiumf and essentially no phos- 
phorus. No explanation is at hand for the slight hypo- 
chloremia found at the end of the fifth day. As in the 
studies outlined earlier, the respective body content 
and concentration values for each of the electrolytes 
studied reached apparently stable equilibrium points 
at independently variable rates and at separate times. 

The water and electrolyte data of Figures 8 and 9 
are re-expressed in terms of changes in volumes of 


Ficure 8. Water-Metabolism Data of a Patient with Diarrhea. 


diarrhea and vomiting of several days’ duration. Ex- 
amination showed her to be semicomatose, moderately 
dehydrated and feverish (temperature of 100 to 103° 
F.). Fluid therapy during the first five days consisted 
in the constant intravenous infusion of multiple elec- 
trolyte in 3 per cent dextrose solution.* 

As indicated in the lower section of Figure 7, the 
multiple electrolyte solution was given at a rate ap- 
proximating 2 liters per square meter of body surface 
per twenty-four hours until the last day, when it was 
reduced in preparation for the reinstitution of oral 
feedings. The measurements recorded in the adjacent 
section indicate an approximately 10 per cent gain in 
body weight (as water) during the first day of 
therapy, with little change thereafter. Although no 
values for serum water concentration are available, a 
reasonably reliable, reciprocal index thereof — name- 
ly, serum sodium concentration — remained constant- 
ly within the physiologic range. The values for urine 
water concentration were also comfortably within the 
physiologic range, as might have been expected with 
this rate of infusion. 

Whereas the data presented in Figure 8 failed to 
indicate a sizable deficit in total body water, the ob- 
servations indicated in Figure 9 show that this child 
stored an amount of sodium equivalent to approxi- 


part of a 


extracellular and intracellular water in Figure 10. The 
bottom section of this figure indicates a slow, steady 
loss of body solids that was due to the catabolism of 
fat and protein occurring in the presence of a strongly 
caloric balance.} Changes in extracellular 

water (ECW) and intracellular water (ICW) are set 
forth in absolute terms in the lower section and as 


jor proportions in 
the face of relatively small changes in ICW and total 
body water. 
These studies indicate that the patient had deficits 
of water and electrolytes that differed to a major ex- 
tent both qualitatively and quantitatively from those 


In this patient it was assumed that the total energy output was 1800 
13 cent covered administered 
day. Of these, per were that 4 per 
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ae ge Of esumated normalg in the upper section 
of the figure. As revealed most strikingly by the curves 
representing percentage values, these calculations in- 
of the previous 2 patients. The point of interest is 
that all 3 did reasonably well on essentially the same 
parenteral fluid regimen. The only difference of note 
was in rate of administration, which was lower in the 
first patient, in whom there was no reason to suspect 
*The potassium-balance data have been corrected for changes ex- 
pected as a result of protoplasmic catabolism. 
vec Sboliom of These data it ad of | 
protein amounting to 9 gm. and of fat amounting to 83 gm. per day. 
*No In the calculation of the 100 per cent “‘normal’’ point of reference 
relatively for ICW, allowance was made for the decrement in body protoplasm 
systematic indicated by measurements of nitrogen balance over the five-day interval. 


major deficits, than in the other 2, who had symptoms 
and signs of depletion. 
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Figure 11 comprises sections dealing, respectively, 
with water, glucose, sodium, potassium, chloride and 
phosphate. The key at the side of the figure indicates 
that the columns within each section give actual rate 
of input of the substance in question (point 5) and its 


Fiovre 9. Electrolyte-Metabolism Data of a Patient with Diarrhea. 


accordance with individual needs. The studies re- 
ported in the next section show that the homeostatic 
mechanisms are normally more important and effec- 
tive in this regard than the type of therapeutic regi- 
men. 

Relative Importance of Homeostatic Mechanisms and 


Type of Therapy in Correction of Water and 
Electrolyte Deficits 


The subjects of the present studies were 2 infants 
with severe dehydration due to severe diarrhea. 
Figure 11 summarizes certain metabolic measure- 
ments obtained during the initial forty-eight hours of 
treatment. 


relation to approximate values for physiologic maxi- 
mum tolerance (point a) on the one hand and physio- 
logic minimum requirement (point d) on the other.’ 
The distance between points b and d indicates the 
fraction of the total input that was potentially avail- 
able for repair of deficits, and the horizontally shaded 
area lying between points c and d shows the portion of 
input actually retained by the patient. The left hand 
of each pair of columns (Patient 4) represents the 
values obtaining for one and the right hand (Patient 
5) those for the other patient. 

It can be seen that the solution given to Patient 4 
differed somewhat from that used in the treatment 
of Patient 5. Incidentally, neither of these solutions 


904 
The foregoing observations are thus in accord with 
the thesis that homeostatic mechanisms normally are 
thoroughly capable of restoring metabolic normalcy in 
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was of the same composition as that given to the pa- point of interest is that the former, though given 
tients represented in Figures 2 to 10. As shown by the _ relatively less water and more electrolytes, retained 
a considerably more water and much less 

than the latter. This was fortunate, for available met- 
abolic data make it clear that Patient 4 had become 
deficient in water but not electrolytes and that Patient 
5 had incurred sizable deficits of both. Both infants 


lytes retained and rejected by these infants bore direct 
relations to bodily need rather than to rates of input 


normalcy. 
regimens of these 2 infants bore a paradoxic relation 
to their individual needs, they did fall within the 
limits of physiologic tolerance (that is, the safe work- 
ing range) discussed earlier. This factor made it pos- 
sible for the homeostatic systems to accomplish their 


SOLIDS 


receive closely similar amounts of potassium and phos- ob 


WATER GLUCOSE SODIUM POTASSIUM CHLORIDE PHOSPHATE | 
requiv, | mg./sq. m./24 be. 
he. 
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Panny 11. Data on Water and Electrolyte Metabolism of Patients ¢ and 5. 
These data represent average values for each patient for the first forty-eight hours of therapy. 
phate, but Patient 4 was given less water and glucose of this concept to the clinical practice of parenteral 
and more sodium and chloride than Patient 5. The fluid therapy. 
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4 Summary AND CONCLUSIONS 
a. [ | The body is equipped with homeostatic systems 
° that ordinarily act with great efficiency to maintain 
and when necessary restore metabolic normalcy. In 
Days patients undergoing parenteral fluid therapy, as in 
Ficure 10. Estimation of Changes in Body Solids and in persons taking food and fluids by mouth, these sys- 
Intracellular and eee iy ~ wong Volume in a Patient toms may be expected to function satisfactorily only 
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The physiologic characteristics and clinical use of 
dextrose in water, saline and saline lactate solutions 
and a previously described p , mul- 
tiple electrolyte solution are described first. In these 
connections, the effects of certain pathologic states 
and drugs on bodily limits of tolerance for such solu- 
tions are outlined. The second section of the paper 
presents metabolic measurements showing what the 
body’s homeostatic mechanisms can accomplish when 
provided with physiologically tolerable quantities of 
water, sugar and celluiar as well as extracellular 
electrolytes. 

It is concluded that the application of homeostatic 
principles should make it possible both to improve 
and to simplify the practice of parenteral fluid therapy. 

Allan Butler, whose constant 
encouragement have been a major factor in 
of Gis wath, ond to Drs. Alexander Leaf and 
John Raker, who made many valuable suggestions in the 
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MEDICAL INTELLIGENCE 


BLOOD-STREAM INFECTION DUE TO 
PROTEUS VULGARIS AND CAUSING 
THROMBOCYTOPENIC PURPURA* 


Recovery with the Use of Chloramphenicol 
Max H. Srein, M.D.,¢ anp Evtas Gecuman, M.D.$ 


BROOKLYN, NEW YORK 


as a manifestation of pestilential fevers. Need- 
less to say, since then the analysis of purpuric condi- 
tions has made great progress, and thrombocytopenia 
with purpura has been observed in many infectious 
states, such as septicemia, typhoid fever, typhus, re- 
lapsing fever, tuberculosis, small pox, chicken pox, 
vaccinia, scarlet fever, measles, rubella and subacute 
bacterial endocarditis... The degree of thrombo- 
cytopenia and increased capillary fragility associated 
with infectious conditions of apparently equal severity 
depends on the susceptibility of the patient’s tissues 
rather than the intensity of the primary infection.* 
The most likely cause of the thrombocytopenia, ac- 
cording to Ackroyd,’ is a toxic effect on the bone 
marrow affecting the megakaryocytes and the plate- 
lets. The condition of the arterioles is also an impor- 
tant factor. When the fever of typhus has disappeared 


*From the Department of , Beth-El 
physician in medicine, Beth-El Hospital; cardiologist, New 
York City of Health. ' 


and thrombocytopenic purpura has developed, the 
hemorrhagic lesions are usually limited to the areas 
where the typhus rash had previously been localized. 
Blood-stream infection due to proteus organisms is 
neither common nor benign. Septicemia caused by 
these agents and associated with a 
purpura must be extremely rare. In Abrams’s® 
of 53 cases of blood-stream infection by Proteus ob 
garis no thrombocytopenia or purpura was present, 
The only abnormal blood findings were occasional 
anemia and constant leukocytosis. In the following 
case invasion of the blood stream with P. vulgaris was 
associated with severe thrombocytopenic purpura fol- 
lowed by recovery. 


Case Report 
A 47-year-old woman was admitted to to the hospital on 


Sennen Et 8, 1954, with a history of chills and fever (maxi- 
mum temperature of 103°F.) of 2 days’ and left-sided lum- 


bar pain of 5 days’ — Multiple generali purpuric 
spots were epistaxis occurred on the day of 
admission. 


Physical examination revealed bilateral splinter-shaped 
conjunctival and ized purpuric spots, 
most prominent over ym and extremities. There was 
no nuchal rigidity, and were normal. 


ndings. 
The temperature was septic in for the 
after admission, ranging from 99 to 104°. The hemorrhage 
manifestations, affecting the conjunctivas, 
membranes and upper gastrointestinal tract, and én Ee 
erally toxic state persisted for 5 days. On the 6th day a 
ificantly favorable response to antibiotic therapy was 


Urinalysis on admission and during the hospital stay 
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18. | 

minute), with a regular rhythm. The blood pressure was 
110/80. The —— were normal on auscultation and per- 
cussion. The abdomen was soft and nontender, and no 
masses or organs were palpated. There was a definitely 
positive Murphy sign on the left, however. The extrem- 
ities did not present any abnormalities except for the pur- 
— manifestations. Vaginal examination was negative. 
ectal examination showed a tarry stool with a positive 
aiac reaction. There were no other significant i 


with 1 or 2 


in 
of 
ission and on 


a 
——— urine cultures gave a growth 
ultures drawn on 
falewing day resulted in a heavy of the same 
ganism. Studies with various antibiotics in vitro showed 
no sensitivity to penicillin, streptomycin, oxytetracycline or 


red 
the 

P. 
the 
or- 


line, but the organism was extremely sensitive 

to chloram icol , to a lesser degree, Furadantin. The 
fasting blood sugar was 100 mg., the blood urea nitrogen 
41 mg., ogee ne 6.5 gm. (with an albumin of 4.2 
and a in 2.3 gm.) and the bilirubin 0.21 . di- 
rect 0.6 total ay cc, Cephalin tion 
48 laboratory data are presented 
in 
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tively rare condition. In the series reported by 
Abrams’ four fifths of the patients over forty years of 
age had primary genitourinary-tract disease; under 
forty, the most common focus of infection was found 
in the middle ear. 

The presence of thrombocytopenic purpura is an 
interesting feature of this case. In the literature men- 
tioned above, no such combination was encountered. 
The complete disappearance of the thrombocytopenia 
and the purpura after the blood-stream infection had 
been cured appears to agree with Ackroyd’s? concept. 

The mortality in the series of 53 cases of septicemia 


Taste 1. Pertinent Hematologic Findings.* 
Jan. % min. min al® % sl? % % % xl? 
3 2 1 
tLee- 
tSahli. 
massive doses penicillin reviewed by Abrams* was 64.6 per cent. Various 
workers have recorded success with different anti- 
peated transfusions (2500 cc.) of whole blood were also biotics. Abrams describes | case of his own and cites 


i 


: 
a8 


Fé 


tourinary 
was secondary to a calculus of the left kid- 


HEE 


and urine, the other urinary findings and the calculus 
removed from the left ureter at cystoscopy. It is final- 
ly confirmed by the agglutination of the P. vulgaris 
isolated from the patient’s urine with the patient’s 
serum in dilutions up to 1:1200. The organism is 
usually found in contaminated soil, sewage and 
human skin, mouth, urine and normal stools.‘ As 
mentioned above, septicemia from this cause is a rela- 


5 others from the report of the National Research 
Council, all cured with streptomycin. 
Dihydrostreptomycin appeared to be the best single 
drug in the treatment of experimental infections in 
mice according to Armstrong and Larner,® who found 


Wilcox and Finland,* in sensitivity studies with P. vul- 
garis and various antibiotics (penicillin, streptomycin, 
bacitracin, polymyxin, chlortetracycline and chloram- 
phenicol), found that chloramphenicol was the most 
effective. Next in order of effectiveness were: peni- 
cillin, streptomycin and chlortetracycline. All the 
strains were resistant to polymyxin, and a significant 
proportion to penicillin and streptomycin.® 

Hewitt and Williams’ treated with chloramphenicol 
234 infections, 93 of which were of the genitourinary 
tract. Those due to P. v is showed a re- 
sponse whereas those due to Escherichia coli reacted 
favorably on administration of this antibiotic. The 
authors used 2 to 6 gm. of chloramphenicol by mouth 
in schedules of four to six hours for five to seven days 
in most cases. It is interesting that they encountered 
few side effects, apart from minor gastrointestinal dis- 
turbances such as anorexia, bitter taste and mild diar- 
rhea. No case of jaundice and no changes in red or 
white cells of the peripheral blood were noted. 
chloramphenicol. The P. vulgaris obtained on blood 
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micro-organism was not known, and the patient was given 
given. anuary II, alter the re positive 
cultures of P. vulgaris and the results of the sensitivity 
studies in vitro, administration of my 750 mg. 
every 4 hours by mouth, was started. other antibiotics 
were discontinued. Within the next 2 days her toxic con- 
dition improved, and the hemorrhagic manifestations began 
to subside. was reflected in a 
decrease of the leukocytes and an increase of the thrombo- e most active combina wl 
cytes. At the same time the blood cultures became and re- 
Discussion 
course, t isolatio 


culture was resistant to penicillin, streptomycin, 
chlortetracycline and oxytetracycline in vitro, show- 
ing significant sensitivity only to chloramphenicol and 
nitrofurantoin. For this reason, chloramphenicol was 
administered, and all other antibiotics discontinued. 
Before chloramphenicol treatment penicillin, strepto- 
mycin and oxytetracycline had been given without 
effect. This agreement between the test-tube experi- 
ments and the clinical results does not always hold 
true. Occasionally, blood-stream infections with P. 
vulgaris present a therapeutic paradox. Spittel et al.* 
report 7 cases in which the organism was resistant to 
dihydrostreptomycin and oxytetracycline in vitro and 
yet combined treatment with these antibiotics was 


and his associates,® who found in infections due to P. 
vulgaris that favorable in vitro results of antibiotics 
were reproducible in vivo in only 50 per cent of the 
cases. 


SuMMARY 
An unusual combination of blood-stream infection 
with Proteus vulgaris associated with thrombocyto- 
penic purpura is reported. ——— 
tion was the geni 
The bacteremia was cured ah with chloramphenicol, 
to which the organism showed a significant sensitivity 


in vitro. 
The thrombocytopenic purpura completely sub- 
sided when the infectious state was controlled. 
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BY THE LONDON POST 


The Accident Prone — The Doctor and His 
Telephone — Overheard in the Train 
Joun Lister, M.D. 

LONDON, ENGLAND 
"TOUGH is doubtiens that human error 


has always been the cause of accidents, the ever- 
increasing mechanization of this modern age has 
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greatly reduced the margin of safety. 

Every year about 700,000 employed persons make 
claims on the Ministry of National Insurance be- 
cause of accidents sustained at work; every year the 
toll of the roads seems to increase, and every year 
there are individual disasters on land and sea or in 
the air that serve as reminders of the hazards of 
modern life. It is fashionable to try to identify 
accident-prone persons, and the unfortunate man to 
whom “it always happens” is familiar to everyone. 
Indeed, some authorities have suggested that 85 per 
cent of accidents are contributed by 15 per cent of 
the population and much work has been done to de- 
termine whether accident-prone individuals really 
form an easily identifiable homogeneous group. 
Unanimity on this point is lacking. 

Some workers suggest that the accident prone are 
quickminded, impulsive folk who are unusually 
healthy, seldom off work and consciously or uncon- 
sciously hostile to authority. Usually, just before 
being involved in an accident, they have been in- 
volved in some conflict from which escape seems 
impossible. Others have found that the accident 
prone fall into two groups according to age. The 
younger men are heavy and muscular but not quick 
at spotting imminent danger; the older men are 
quick enough to see the danger, but too slow to get 
out of the way. In his lecture at the Royal College 
of Physicians, J. A. Smiley reported that the work- 
ers in an aircraft factory who were liable to accident 
were also prone to illness. They attended the medical 
department three times as often as control subjects for 
causes other than accidents. Many of these men were 
suffering from psychosomatic disorders, variously 
diagnosed as fatigue, neurasthenia and _ gastritis. 
Schulzinger found that a high proportion of these 
persons subject to repeated accidents could be 
classed as irresponsible and maladjusted. He sug- 
gested that the idea of accident proneness should 
be discarded in favor of a concept that accepts ac- 
cidents as a syndrome for which preventive meas- 
ures are possible. He believed that the excessive 
liability of the young usually disappears with age and 
that those who suffer repeated accidents tend to im- 
prove with learning and psychologic adaptation. For 
this reason, he stated that doctors should take re- 
sponsibility for - oes and treating the physical, 
mental and emotional disorders that play a part in 
accidents. 

So much for the basic cause of human error. The 
tragedy of so many modern accidents is that the 
effects may spread far beyond the 1 or 2 persons 
initially at fault, and disproportionate consequences 
can result from slight lapses on the part of men or 
machines. This was clearly shown at the inquiry 
into the cause of the loss of 34 lives when a British 
aircraft crashed at Singapore last year. 

The primary cause of the accident was found to 
be an error of judgment on the part of the pilot, 
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followed by recovery. The therapeutic paradox can 
also be reversed according to the experience of Price 
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who had been compelled to work long hours and 
was more tired than he knew. When the aircraft 
caught fire the crew did their best to rescue the 
passengers but had apparently not been adequately 
trained for such emergencies. The fire-fighting and 
rescue teams at the airport were also lacking in 
leadership and tactical training though their equip- 
ment was up to the accepted standard. Medical 

1 and police were late in arriving on the 
scene. All these deficiencies on the part of many 
different persons contributed to the magnitude of 
the disaster and emphasized the need for maintain- 
ing high standards of individual and collective effi- 
ciency if every precaution is to be taken to prevent 
or minimize thelr 

* 

and on his family is the twenty-four-hour availabil- 
ity that the practicing physician so often feels honor 
bound to offer his patients. The days are long 
passed when an urgent message was carried to the 
doctor on horseback. The advent of the telephone 
and the automobile has changed all that. The pres- 
ent-day physician or surgeon is available on the tele- 
phone by day or night, and when he leaves his office 
he leaves his itinerary with his secretary so that he 
may be reached at a moment's notice in his hos- 
pital clinic, at a patient’s home or even at a public 
place. Indeed, it has been said that for a young 
doctor to be called out of church, or from the movies, 
or perhaps from a scientific meeting is a good form 
of ethical advertising. Nevertheless, this fetish for 
availability can be carried too far, and physicians 
and surgeons who have invested in radio-controlled 
motor cars or who have arranged for rockets to be 
fired after them on the golf course are surely asking 
too much of their own coronary arteries, 

At the other end of the scale there are the less 
conscientious members of the profession who in- 
dulge in devices for escaping from their patients. In 
this respect, the thoughtful wife who consults her 
doctor husband sitting beside her (“Are you in, my 
dear?”) before taking the evening call is to be ap- 
plauded. On the other hand, there are cases of 
more persistent elusiveness. 

Indeed, a mother recently that she 
tried all day to get hold of her doctor to ask him 
to visit her sick child. She could not go to his office, 
as she could not leave the child, and understood he 
When the complaint was 
officially considered, it was found that though the 
patients to call him on it. It was decided that al- 
though no breach of his conditions of service had 
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been committed, his attitude merited strong dis- 


When, as a result of this incident, the Minister of 
Health was asked to seek powers to ensure that gen- 
eral practitioners in the Health Service should be 
available to patients on the telephone, he replied 
that he would not. He added, however, that it 
seemed a matter of common sense that a doctor 


patients if he did not make reasonable arrangements 
for them to communicate with him by telephone. 
Once more it seems that it is a matter of maintain- 


complaints. Of course, she knew that the Health 
Service doctors were overworked and never had 
enough time for all their patients, and she had even 
heard of one who would not examine his patients. 
He had told a friend of hers that he was not an ex- 
amining doctor — he was only a panel doctor (term 
for insured > doctor before the National 
Health Service) ; if she wanted an examining doctor 
she would have to go to the hospital. 

Here the conversation was cut short as the train 
bumped to a standstill. It is fortunate that the 


newspaper strike ended before physicians heard too 
many things about themselves. 


approval. 
proper position to fulfill his obligations to visit his 

% 

Because of a most remarkable strike there were no 
London newspapers for more than three weeks. 
There were many side effects of this strike. The 
fishmonger, who in England always wraps his sales 
in newspaper, was at his wit’s end; the English 
housewife, who always lights her coal fire with the 
Times, was hard pressed, but, worst of all, com- 
muters had to talk to each other. 

In this connection a friend told me of an interest- 
ing conversation he heard the other day between 
two smartly dressed women traveling on the early 
train. One said that she was going to London for a 
day’s shopping. The other said that she was going 
to her dentist in Wimpole Street, in the morning, 
and to her doctor in Harley Street, in the afternoon. 
The first then asked if she had no local physician. 
In reply the second explained that of course she had 
dear Doctor “X” if it was nothing serious; he was 
the only local doctor she could possibly have. She 
had heard that Doctor “Y” was very good, but she 
had no faith in him because he could not cure his 
own catarrh and his own children were always sick. 
If there was anything seriously wrong, she always 
went to see Doctor “Z” privately in Harley Street — 
he was so charming, his waiting room was so com- 
fortable, and he always had time to listen to her 
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CASE 41211 


PRESENTATION OF 


First admission. A forty-seven-year-old American- 
born Italian was admitted to the hospital because of 
severe pain in the right flank. 

About four months before admission he began to 
complain of pain in the epigastrium and back. The 
former was apparently steady and dull, and the latter 
was sharp. His physician told him that the liver was 
enlarged and that he should abstain from alcohol. 
This he did for several weeks, noting some improve- 
ment. With resumption of drinking, however, he 
gradually began to note occasional episodes of post- 
prandial vomiting and “heartburn,” which were ap- 
parently relieved by soda. Seven weeks before entry 
the epigastric and back pain recurred. His physician 
at this time informed him that the liver was smaller. 
He refused hospital admission as advised but did stop 
drinking for about three weeks. After transient im- 
provement one week before admission he became 
aware of pain in the left upper quadrant of the ab- 
domen, which was dull and aching, and radiated to 
the back. Four days before admission there was also 
the onset of a nonproductive cough, with which 
there was sharp pain in the right upper abdominal 
quadrant. These sym were unrelenting, and 
he was eventually referred to this hospital. 

The patient had had an excessive alcoholic intake 
for twenty-five years. For one and a half months he 
had had occasional mild right frontal headaches, and 
for years he had had a productive morning cough, 
together with numerous upper-respiratory-tract in- 
fections. He denied anorexia, stating that his dietary 
intake had been fair and that he had maintained a 
stable weight. Constipation requiring frequent laxa- 
tives had been present for months. There was a 
questionable history of rare tarry stools. He stated 
that he had had hemorrhoids for many years but 
that they had not bled for at least a year and a half. 
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He denied hematemesis, jaundice, increased fatiga- 
bility, clay-colored stools, dark urine and tremors. 
Except for polydypsia and polyuria, including noc- 
turia, the review of the systems was noncontributory. 
The past medical history was unremarkable. He had 
been steadily employed in a shoe factory for twenty- 
eight years, but denied exposure to solvents. His 
mother and a sibling had diabetes; another sibling 
had been treated for tuberculosis. 

Physical examination revealed a small, slender; 
swarthy man complaining of right-flank pain with 
any movement. The skin of the face and palms was 
moist but otherwise not remarkable except for the 
presence of several spider angiomas — one large — 
over the forehead. Bilateral exophthalmos was noted, 
but extraocular movements were full and no lid lag 
was demonstrable. Icterus was not apparent. The 
neck veins were not distended, and the thyroid gland 
was not palpable. The chest was clear to percussion 
and auscultation, but the leaves of the 
were high and relatively immobile. Examination of 
the heart was negative. Protuberance of the abdomen 
and a massively enlarged, tender liver extending 
down to the pelvic brim were noted. What was in- 
terpreted as a large spleen was also felt by two ob- 
servers. There was no definite evidence of ascites. 
The right testis was slightly larger than the left but 
was otherwise not noteworthy. Hypospadias was ob- 
served. No peripheral edema was present, and neuro- 
logic examination was negative. Aside from a + + 
guaiac reaction of a stool and a few small hemor- 
rhoids rectal examination was negative. 

The temperature was 99°F., the pulse 88, and the 
respirations 18. The blood pressure was 170 systolic, 
100 diastolic. 

The urine had a specific gravity of 1.023 and gave 
a red test for sugar; the sediment contained occa- 
sional red cells and white cells per high-power field. 
Examination of the blood revealed a lobin of 
14.5 gm. per 100 cc. and a white-cell count of 11,500, 
with 74 per cent neutrophils. The sodium was 134 
milliequiv., the potassium 4.5 milliequiv., the chloride 
102 milliequiv., and the carbon dioxide 27 milliequiv. 
per liter; the total protein was 7.9 gm., the albumin 
3.7 gm., the globulin 4.2 gm. (albumin-globulin ratio 
0.9), the blood sugar 178 mg., the nonprotein nitro- 
gen 30 mg., the total bilirubin 0.4 mg., and the alka- 
line phosphatase 3.7 Bodansky units per 100 cc. The 
cephalin flocculation at twenty-four and forty-eight 
hours was negative; the thymol turbidity was 12 units, 
and the thymol flocculation +++. The bromsul- 
falein retention was 4 per cent at forty-five minutes, 
and the prothrombin time 60 per cent; the serum 
iron was 133 microgm. per 100 cc. (normal, 125-200 
microgm.), with an iron-binding capacity of 433 
microgm. per 100 cc., and the serum cholinesterase 


0.49 delta pH units per hour. The blood Hinton test 
was negative. An upper gastrointestinal series and 
a plain x-ray film of the abdomen showed only a 
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revealed some calcification of the abdominal aorta. 
The patient was placed on a program of bed rest, 
diet and multivitamin therapy and rapidly became 
asymptomatic. The temperature ranged from normal 
to 99.4°F. With subsidence of tenderness, the liver 
was found to be nodular in contour. Repeated stool 


specimens 

cells per high-power field in the sediment. After 
cultures, which were negative, he was empirically 
placed on Gantrisin. The white-cell count was only 
5250. An intravenous pyelogram was normal. Pro- 
tein-bound iodine was reported as 7 gamma per 100 
cc. Uptake of radioactive iodine was 36 per cent, and 
the basal metabolic rate +14 per cent. An old pic- 
ture of the patient revealed exophthalmos, which had 
displayed no change over the years. The diabetes 
mellitus was readily controlled. 

He was discharged afebrile on the seventeenth hos- 
pital day on 60 units of NPH insulin daily with in- 
structions about diet. 

Second admission (three and a half months later). 
The patient was readmitted because of severe pain in 
the right upper quadrant of the abdomen and in the 
flank. In the interval he had abstained from alcohol 
and had eventually returned to work. On two visits 
to the medical clinic he was found to be doing ex- 
ceedingly well. The liver remained unchanged in size 
and contour. Except for occasional nausea controlled 
by antacids he was asymptomatic. He had gained 6 
pounds. The daily insulin requirement was raised to 
70 units. He continued to do well until five days be- 
fore entry, when a “cold” with rhinorrhea and pro- 

and finally was streaked with blood. There was also 
concomitant onset of pain in the right upper quad- 
rant similar to that experienced during the first ill- 
ness. This was aggravated by coughing, deep respira- 
tion and motion. The pain persisted, and fifteen hours 
before admission, upon getting out of bed, he be- 
came aware of severe, sharp pain in the right upper 
portion of the abdomen and in the flank, which radi- 
ated to the right shoulder, neck and ear. Motion and 
cough elicited extremely severe pain in these regions. 
During the two weeks before entry he also stated that 
there had been some increase in abdominal girth 
and darkening of the urine. The stools had been light 
except for a single “near-black” one. He denied eme- 
sis, chills and fever, change in color of the skin or 
scleras and fatigue. 

Physical examination was essentially unchanged. 
The patient frequently grimaced with pain, especially 
on motion. No icterus was apparent. The liver was 
massively enlarged and nodular as before. Both ieaves 
of the diaphragm were markedly elevated, particu- 


larly the right. The heart and lungs were normal. De- 
spite the protuberant, tense abdomen the spleen was 
palpable 3 fingerbreadths below the costal margin. No 
definite flank dullness or fluid wave could be elicited. 
There was again no peripheral edema. Rectal exami- 
nation revealed only a stool that gave a ++ guaiac 


The temperature was 99.4°F., the pulse 80, and 
the respirations shallow at a rate of 22. The blood 
pressure was 140 systolic, 80 diastolic. 

cells per high-power field in the sediment and + test 


sugar was 91 mg., the nonprotein nitrogen 22 mg., 


right-lower-lung field. Healed fractures, not previous- 
ly mentioned, involved the right sixth, seventh, eighth 
and ninth ribs posteriorly. A barium-swallow exami- 
nation demonstrated no varices. X-ray films of the 
abdomen were suggestive of ascitic fluid. An intrave- 
nous pyelogram was normal. A metastatic bone series 
was interpreted as negative. A Graham-Cole test 
showed only poor concentration of dye. 

The patient’s condition slowly deteriorated de- 
spite supportive therapy, including diet, bed rest and 
penicillin. The pain continued unabated requiring 
frequent administration of Demerol. The tempera- 
ture ranged from 99 to 101°F. through most of the 
course, with occasional elevations to 103°F. The 
NPH insulin requirement remained at 70 units. Jaun- 
dice gradually developed, the total bilirubin reach- 
ing a level of 5.0 mg. per 100 cc. The prothrombin 
time fell to 70 per cent. The serum amylase fell to 
normal levels by the third hospital day; the lipase 
at this time was 0.4 cc. The alkaline phosphatase and 
cephalin flocculation remained essentially unchanged. 
An operation was performed on the fifteenth hospital 
day. 


DirrerentiaL Dracnosis 


Dr. Josern C. Aus*: “Seven weeks before entry 
the epigastric and back pain recurred.” I think that 
is important; back pain suggests posterior gastric ul- 
cer or disease in the pancreas. 

*Physician, Massachusetts General Hospital. 
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slightly widened esophagus without demonstrable var- 
ices, slight splenomegaly and massive hepatomeg- 
aly; a barium-enema examination was negative but 
test. 
guaiac were neg ve. as unre- 
markable. During the course of the hospital stay, 
Or aiDpumin and was Otnerwisx ive. Nemo 
globin was 12 gm. per 100 cc., and the white-cell 
count 11,450, with 83 per cent neutrophils. The blood 
63 Russell units, the total bilirubin 1.2 mg., 
alkaline phosphatase 23 Bodansky units per 
the sodium was 130 milliequiv., the potas- 
milliequiv., and the chloride 98 milliequiv. 
liter. Cephalin flocculation was ++ in twenty- 
and forty-eight hours. Bromsulfalein retention 
22 per cent in forty-five minutes. The prothrom- 
time was 100 per cent of normal. Examination 
ll the stools for ova and parasites was negative. X- 
ray films of the chest confirmed marked diaphrag- 
matic elevation together with linear densities in the 
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“He had been steadily employed in a shoe factory 
for twenty-eight years, but denied exposure to sol- 
vents.” A shoe factory is a place in which one can 
be exposed to a great many solvents if one happens 
to be in the right place. 

May we look at the x-ray films? 

Dr. Joun F. Grssons: These are selected films 


ever, in which we could not find the lesions of mye- 
loma. The right kidney looks normal. The liver and 
spleen are enlarged. There are no varices. The gall 

the 


Cole test done — on the last admission? 
Dr. Grspons: Yes. 


high globulin was due to the liver disease or to multi- 
ple myeloma. But he had a high globulin and a liver 
disease that grew progressively worse over four and 
a half months. On the first entry, although the liver 
was large, the liver-function tests were not too ab- 
normal. Jaundice gradually developed, and the liver 
“went to pieces” toward the end but remained very 
large and nodular. There was no mention of rouleaux 
formation in the red blood cells or of the sedimenta- 
tion rate. I think he had cirrhosis because of the al- 
coholic intake, but there is a good deal against it. He 
bled occasionally, which means that he probably had 
a high portal tension. One cannot make a diagnosis 


with that liver, and the disease was obviously a ma- 
ligant process. So I am perfectly willing to say that 
this liver was cirrhotic and was filled with a malig- 
nant tumor. 

When one has resolved an abdominal problem into 
malignant tumors in the abdomen it is better to stop 
there, because the origin of the neoplasm is largely 
a guess. But what are the possibilities in this man? 
Of course, one suspects multiple hepatomas, The 
liver was large, and so evenly filled and nodular that 
a metastatic tumor rather than one originating in the 
liver is more likely. The slightly enlarged spleen and 
repeated pain in the left upper quadrant that radi- 
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the gastrointestinal tract and for gastric upsets, Car- 
with multiol 


i 


; 

3 
| 

3 


admissions are in favor of multiple myeloma. 
I end up with the conviction that the patient had 
diabetes. I think he also had cirrhosis and a malignant 


but I do not think it was considered , 
Dr. Evtis: Was a liver biopsy done at that time? 
Dr. Scutty: No; it was not. 


Dr. Joun G. FreyMann: Do the signs of sub- 
phrenic irritation bother you, Dr. Aub? 

Dr. Aus: Yes; I meant to say that I suspected 
that he had a malignant tumor that had ruptured 
underneath the diaphragm and involved the dia- 
phragm. There may have been hemorrhage in the 
neoplasm. 
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ated to the back are likely to mean carcinoma of the 
body of the pancreas. I have been wrong so often on 
this diagnosis that I hate to mention it again, but I 
think carcinoma of the pancreas is a good bet. With 
carcinoma of the pancreas there may be multiple 
thromboses in veins; the liver may grow larger sim- 
ply because of intrahepatic thromboses. The throm- 

from many examinations. The chest films show that bosed veins may account for occasional bleeding in 

vascular markings of the lungs are compressed. I do 

not think there is anything else abnormal in the _ the liver seems to be likely. 

Dr. Aus: Where are the fractures? quite high 
Dr. Gissons: The rib fractures are seen best on 

this film; they are bilateral and are healing or healed 

fractures in the lower ribs. There is no evidence of A 

bone destruction; I cannot see any definite osteolytic '™ 

lesions in any bone suggesting myeloma or other ly 

metastatic lesions. We have seen cases before, how- * 
women. [hose lesions in the , the high g in 
and the four and a half months of respite between 

barium-enema examination and gastrointestinal series re 

I do not see any lesions. 

Dr. Dantet S. Extis: When was the Graham— ‘mor involving the liver. Whether the malignant 
tumor was hepatoma, multiple myeloma or carci- 
know. I do not like to make alternative diagnoses, 

Dr. Aus: This man had a very sick liver. I 

believe the operation performed was a liver biopsy out this et 

to find out what was wrong. He had diabetes. He Carcinoma of the pancreas (“rst), multiple myeloma 

obviously had cirrhosis. I am not sure whether the (sscend) and hepetema (eee). , 

Dr. Rosert L. Berc: If it was hepatoma, it would 
be interesting to know whether Dr. Aub’s sign was 
positive — that is, whether the left lobe of the liver 
was enlarged. 

Dr. Aus: That liver was enlarged all over. 

Dr. Exuis: I should like to know what the dis- 
charge diagnosis was at the time of the first ad- 
mission and why the diagnosis was not made then. 

Dr. Ropert E. Scurry: It was believed at the 
time of the first admission that the patient had cir- 
rhosis. The possibility of neoplasm was mentioned, 

only of cirrhosis. There was something else wrong eee 

Dr. Extis: I do not believe that a patient with 
equivocal tests of liver function and a huge nodular 
liver should be discharged before the nature of the 
disease has been determined. I should agree that he 
had cirrhosis with a superimposed neoplasm of some 
kind. 
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Dr. FreyMann: Do you think he could have had 
an amebic abscess? 

Dr. Avs: He was an Italian, but he was born in 
America. 

Dr. Earte M. Carman: One other point is the 


ali 


This relation has been described by Bichel and 


CF 

i 


In 
have noted this relation for a number of 
least 2 patients who have Hodgkin’s disease with 


> 


Hepatoma, with metastasis to right adrenal gland. 
Cirrhosis of liver, Laénnec type. 
Hemoperitoneum. 
Fibrocongestive splenomegaly. 
PatHo.ocicaL Discussion 


Dr. Scutty: The operation was an exploratory 
laparotomy. As soon as the abdominal cavity was 
entered, the liver was palpated, and immediately 
there was a tremendous amount of bleeding. Five 
liters of blood had to be administered and the hepatic 
artery ligated to prevent exsanguination. A biopsy 
specimen showed extensive fibrosis and bile-duct 
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imal to its division into the right and left hepatic 
arteries; there was thrombosis for a short distance on 


Jacon Just poor nutrition after the 
operation. 

Dr. Exvtis: Often, in patients with cirrhosis, the 
insulin requirement is unpredictable and varies a 
great deal. They may have an exacerbation of the 
liver disease with less insulin requirement and im- 
provement in the status of the liver with increased 
insulin requirement. 

Dr. Lerman: Did you look at the ribs? 
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proliferation; at one edge there were several small 
nodules that were almost completely necrotic but, at 
their margins, contained occasional cells highly sug- 
gestive of hepatoma cells. Our diagnosis was probable 
hepatoma. 

presence © spider angiomas. radiologists said The postoperative course was complicated by 

that they did not see esophageal varices. Varices fever thought to be due to wound infection and 

may have been present, for they are often associated hepatic necrosis. The most interesting development 
with spider angiomas. was the appearance of attacks of hypoglycemia, and 
. Dr. Berc: If he had lymphoma or multiple mye- 4 great decrease in insulin requirement. On one oc- 
loma it would be interesting to know whether the casion, when hallucinations developed, the blood 
back pain was worse when he had a drink. Is that sugar was 39 mg. per 100 cc. The patient was dis- 
known? charged seven weeks after operation. During the last 
Dr. Scutty: That is not stated in the record. three weeks in the hospital he required no insulin. 
Dr. Wituam H. Baker: Dr. Be The bilirubin had dropped to 2 mg. per 100 cc. about 
interesting point in that there does a month before discharge. At home he did well for 
few weeks, but then jaundice reappeared and was 

companied by pain and swelling of the abdomen. 

e was finally readmitted with signs of impending 

ver coma, and within a week he went into frank 
ver coma and died. 

At autopsy there was 4 liters of grossly bloody fluid 
in the abdominal cavity. One of the large nodules of 
tumor on the surface of the liver was hemorrhagic 
and was believed to have been the source of the 

spread to the bone are unable to take alcohol in any — hemoperitoneum. The liver was greatly enlarged, be- 

form whatsoever, since it brings on a severe exacerba- ing twice the normal weight, and was studded with 
tion of symptoms. This disappears when the alcohol tumor nodules, which varied in diameter from 0.5 to 
is stopped. The exact relation, however, is still not g§  ., The tumor was quite necrotic. The small 
well defined. amount of liver uninvolved by tumor was finely nod- 
ular and presented the appearance of Laénnec’s cir- 
Cumicat Diacnoses rhosis. The hepatic artery had been ligated just prox- 
Cirrhosis of liver. 
?Subphrenic abscess or hematoma. a 
?Hepatoma. each side Of the ligature. 
Diabetes mellitus. Microscopical examination of the liver showed 
Laénnec’s cirrhosis and a typical hepatoma. There 
Dr. Josern C. Aus’s Diacnoses was only one metastasis; that was in the right adrenal 
, gland, which was considerably enlarged, weighing 80 
Cirrhosis of liver. gm. The spleen was enlarged, weighing 600 gm., and 
Malignant tumor involving liver; ?metastatic car- .jowed the picture of fibrocongestive splenomegaly. 
cinoma from pancreas, ?myeloma, hepatoma. ‘There was tarry material in the small and large in- 
Diabetes mellitus. testines, and throughout the gastrointestinal mucosa 
there were numerous petechiae. The esophageal veins 
ANATOMICAL DIAGNOSES were very slightly dilated, but not enough to warrant 
a diagnosis of varices. 

I wonder if anyone would like to comment on the 

decreased - of insulin after operation. This 
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Dr. Gissons: There were only old fractures in 
the ribs; there were no abnormal lesions. 

Dr. Cuartes R. Campsett: Unfortunately, the 
x-ray report about healing fractures was not in the 
record at the time of autopsy so that my examination 
of the thoracic cage was cursory. I did not dissect out 


any bone. 

Dr. Avs: I should have added that the fever sug- 
gested that some of the tumor was necrotic. 

Dr. Cuapman: When Bordley’ first described the 
disappearance of diabetes in the of cirrhosis 
over twenty years ago, I recall that he attributed it to 
storage; in his opinion that was the explanation for 
the decreased need for insulin in these patients. 

Dr. Scutty: The thing that surprised the cli- 
nicians was that the insulin requirement, which had 
been fairly uniform preoperatively, changed dra- 
matically after the hepatic-artery ligation. 

Dr. Evwarp B. Benepicr: Why did the patient 
not have a needle biopsy or peritoneoscopy? 

Dr. Scutty: The visiting physician thought that 


view of the possibility of a subphrenic abscess or 
hematoma. 

REFERENCES 
1 Bichel, J.. and_Bestrup- Madeen, 


CASE 41212 


PreseNTATION OF Case 


A twenty-one-year-old woman was admitted to the 
hospital because of pain in the lower abdomen. 
Eight days before admission a sudden, severe, 
steady pain in the lower abdomen, unaccompanied by 
nausea or vomiting, developed, requiring morphine 
for relief. Six hours after onset the temperature was 
105°F. by mouth, dropping to 103°F. after eighteen 
hours and then to normal within forty-eight hours. 
The pain persisted also for about forty-eight hours 
associated with some nausea but no vomiting and 
then gradually subsided although it recurred inter- 
mittently. These intermittent pains were sharp, lo- 
companied by diarrhea. Thirty-six hours after the 
onset of symptoms a physician noted a temperature 
of 100°F., a rapid pulse rate and tenderness in the 
lower , with rebound pain but without 
spasm. A rectal examination disclosed tenderness in 
both vaults and a tender mass on the right by biman- 
ual palpation. 
The last normal menses had occurred ten days be- 
admission and lasted three days. The patient 


fore 
had been hospitalized four years previously because 
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of hysteria. The past history was otherwise noncon- 
tributory. 

The temperature was 99°F., the pulse 96, and the 
respirations 20. The blood pressure was 106 systolic, 
68 diastolic. 
and fullness in the right lower quadrant, without 
spasm or rigidity. There were no palpable masses, 
but on rectal examination a slightly tender mass, 
about 6 cm. in diameter, was palpated to the right of 
the fundus. The remainder of the examination was 
negative. 

Urinalysis was negative. Examination of the blood 
disclosed a hemoglobin of 13.2 gm. per 100 cc. and a 
white-cell count of 12,200, with 79 per cent neutro- 
phils, 19 per cent lymphocytes, 1 per cent monocytes 
and 1 per cent young neutrophils. A plain film of 
the abdomen showed a low-lying cecum, a loop of 
slightly distended small bowel in the right lower 
quadrant, a large amount of fecal material in the 
ascending colon and no abnormal soft-tissue masses. 

The patient was operated on two days after admis- 
sion. 

Dirrerentiat Diacnosis 


Dr. Joun B. McKrrrricx*: May we see the 
films, Dr. Hanelin? 

Dr. Josepn Hanewin: We have a single plain 
cecum that appears to extend into the true 
noted. No abnormal masses can be defined. A ory 
erately distended loop of small intestine lies in the 
lower right side of the abdomen. The liver, spleen 
and kidneys all seem normal. 

Dr. McKittrick: It is surprising to me that this 
patient (with a history of hysteria) did not call a 
physician until thirty-six hours after the onset of 
what seemed to have been extremely severe and dra- 
matic abdominal symptoms. If correct, it is perhaps 
reassuring to find that the hysterical patient has as 
much difficulty recognizing symptoms due to organic 
disease as the physician has in determining that or- 
ganic disease is absent in the presence of what seem 
to be marked symptoms. In this regard, I have as- 
sumed that the onset of this process was not so dra- 
matic and severe as it was described, to reach a diag- 
nosis that fits the rest of the picture. Without tak- 
ing this liberty, I find it difficult to visualize the path- 


process. 
The pain is described as sudden, severe, steady and 
requiring morphine for relief. I think of sudden pain 
as one that comes on and progresses to a maximum 
severity over the course of a few minutes. Detailed 
knowledge of the manner and rapidity in which a 
given pain develops is very important in 
its source. A vascular phenomenon — arterial bleed- 
ing into a contained space such as an ovary or into 
the retroperitoneum — could cause such a pain. Tor- 
*Assistant surgeon, Massachusetts General Hospital. 
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sion of an organ with infarction could be the source 


rap- 
idly, is very severe and requires morphine for relief — 
if it can be relieved. The subsquent course, however, 
suggests that this was not the pain of a vascular 
phenomenon such as I have described. In the first 
place bleeding of this nature would not have caused 
an elevation of the temperature — certainly not to a 
level of 105°F. I assume that the patient reported 
this temperature; it is not clear from the protocol. If 
understand the subsequent course. 
Dr. Jacos C. Lerman: The temperature was 

a 


Dr. McKrrrricx: So there was a temperature of 
105°F. associated with a pain whose source I do not 
think could cause such a high ture. Do 
know anything about the rapidity of onset of the 
pain? 

Dr. Lerman: The patient said that the onset was 
very rapid. 

Dr. McKrrtricx: I do not believe that this was 
bleeding into the peritoneal cavity. It is surprising 
how much blood may be in the peritoneum without 
producing pain, tenderness or discomfort. In addition, 
we have evidence that there was a localized process, 
perhaps inflammatory, and there were no associated 
symptoms to support the supposition that bleeding in- 
to the free peritoneum had taken place. 

The other common cause of sudden, severe abdom- 
inal pain is perforation of a viscus, which as a general 


most always find, on careful questioning, that there 


were antecedent symptoms suggesting activity of the 


the irritation to the ileum by the inflammatory 
onset of pain occurred during the menstrual 


uestion of disease in relation to the pelvic adnexa. 
I have excluded in my own mind bleeding into an 
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However, the story does not suggest this to me at all, 
so I believe that I must exclude this possibility. Like- 


Dr. Winrtecp S. Morcan: Dr. Donaldson, would 
you 


Patients with 
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ee $= ovarian cyst as a possibility and am left, therefore, 

of this type of symptom. The pain of trapped arterial with the thought that this was a tubo-ovarian abscess. 
wise, there was nothing in the story to incriminate 
the urinary tract. The urine was normal. 

This whole picture is best explained in my mind by 
an inflammatory process. There had been fever 
throughout the whole present illness. There was evi- 

dence of irritation of the intestinal tract — the diar- 

rhea and the nausea — that could have been due to 

an inflammatory process. There was a tender mass, 

and on admission there was a moderate elevation of 

the white-cell count, with a slight shift to the left in 

the neutrophil distribution. This whole picture is 

Dr. McKrrrricx: According to the protocol she consistent with appendicitis. It has been my brief ex- 

was not seen for thirty-six hours. perience that appendicitis is seldom typical and usual- 

Dr. Lerman: She was not seen by me for thirty- ly presents itself as a variation on the classic theme. 

six hours; another physician saw her at the onset. The one basic thing that is essential in the diagnosis 

is the demonstration of a localized inflammatory 

process, and we certainly have that in this patient. 

The virulence of the organisms, the presence or ab- 

sence of vascular occlusion in the appendix and the 

location of the organ itself — behind the cecum, in 

the pelvis, amongst loops of small bowel, free against 

the anterior parietal peritoneum and so forth — are 

some of the factors that influence the development 

of the process and the findings in any given case. 

The dramatic onset of symptoms, however, bothers 

me. Usually, when appendicitis starts in such a dra- 

matic and severe fashion, it means that the appendix 

has been invaded by a very virulent organism that 

rapidly dissolves the organ and that gangrene and 

perforation develop very quickly. Under these cir- 

cumstances it is not common to find a localized ab- 

scess, but rather a spreading peritonitis. In this re- 

Tule, is preceded Dy ciscomiort Of some sort, sug gard I am forced to assume that the initial symptoms 

gesting the development of a localized process. Even Were somewhat accentuated by the patient's per- 
in the usual perforated duodenal ulcer one can al- sonality. 

My diagnosis then, is acute appendicitis -— prob- 
ably with perforation and local inflammatory mass. 
I believe that the appendix lay in relation to the 
terminal ileum to account for the diarrhea. 

We are told that some nausea was present as well as 
some diarrhea. Both these findings are nonspecific 
and may be associated with any active process that 
is irritating to the intestinal tract. It is not rare to Dr. Gorpon A. DoNnaLpson: We did not reason 
see diarrhea in association with appendicitis, for quite as Dr. McKittrick did, and we did not reach 
example. In these cases the acutely inflamed appen- the same conclusion. We were led to think differently 
dix is usually in close relation to the terminal ileum, by a few features in the history. The patient had had 
and the diarrhea may be assumed to be the result of no nausea or vomiting, and she had had diarrhea. 
appendicitis very rarely have diar- 
rhea in the early stages of the disease. Moreover, she 
had quite a systemic reaction initially, which we 
“ period. [he patient was Oo the hospital e1 thought militated against appendicitis. The point 
days after the onset of symptoms and ten days after that really swayed us was the position of the tumor. 
the menses began. The location of the mass raises the The mass, which was about 10 cm. in diameter, lay 
on the edge of the pelvic brim somewhat to the right 


tender. We believed these findings 
ied in beter with torsion of an ovarian or tubular 


is tains I had the disadvantage of seeing the 


Dra. Joun B. McKrrraicx’s Diacnosis 
Acute appendicitis, with perforation. 
ANATOMICAL DiAGNosiSs 
Subacute appendicitis. 


Patno.ocicaL Discussion 


Dr. DonaLpson: Laparotomy disclosed acute ap- 
pendicitis. We found an i mass, as 
as a tennis ball, with cecum and terminal ileum plas- 
tered over it. This was fixed posteriorly at the level 
of the fourth lumbar vertebra and lay slightly to 
the right of the midline. It was possible to elevate 
the cecum and mobilize the terminal ileum. We found 
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no pus but a great deal of edema. In the middle of 
the mass was an intact edematous appendix. 

Dr. Morcan: The a measured about 7.0 
cm. in length and 0.8 cm. in diameter. Its serosal sur- 
face was hemorrhagic and covered with a thin layer 
of fibrinous exudate. Mi there was an 
extensive inflammatory cellular infiltration of a sub- 
acute type composed of neutrophils and 
lymphocytes. This was consistent with a smoldering 
process that had been present for a week or ten days. 
There was no fecalith or other evidence of obstruc- 


tion of the appendiceal lumen. That probably ex- 


men either by a fecalith or from torsion, with inter- 
ruption of the blood supply. 

Dr. Lerman: Was not the sigmoid also over to 
one side? 

Dr. DonaLpson: Yes; the sigmoid was attached 
to this area as well. 

This patient brought out a point that the older 
surgeons used to make about appendicitis. In the 
inflammatory type of disease, without primary ob- 
struction such as might be caused by a fecalith, early 
vomiting is rare, and nausea is not prominent. The 
process is more leisurely. Furthermore, the diarrhea 
that this patient had was not due to the inflammatory 
process in the appendix itself but to stimulation of 

Dr. ALLEN G. Brattey: It is still very rare to have 
a temperature of 105°F. at the onset with appendi- 
citis. 

A Puysician: Did she receive chemotherapy or 
antibiotics at the time the temperature was 105°F.? 

Dr. Lerman: I do not believe the other physician 
gave her any. 


patient too early, perhaps. When I saw her thirty- 

six hours after the onset of pain and fever I was im- 

pressed with the bilateral tenderness in the lower 

abdomen, the rebound tenderness without spasm and 

the tenderness of the mass in the right vault. Thirty- 

six hours after the onset of the symptoms it was 

hardly likely that such a large abscess from the perfo- 

ration of an appendix could have developed; there- [7 
fore, I believed that this was a twisted ovarian cyst. plains why the process persisted so long without gan- 
It was my opinion that if it was an appendiceal ab- rene, since essentially all patients with appendicitis 
scess, she must have had previous attacks of ap- associated with gangrene have obstruction of the lu- 
pendicitis. There was a vague story of pain in the 

right lower quadrant on two or three occasions in 

the past several years. 

Cumicat Diacnosis 
Torsion of ovarian or tubular mass. 
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THE “HELPING PROFESSIONS” 


Unoper the title “The Helping Professions: An in- 
tergroup relations problem,’ L. Ross Cummins, di- 
rector of Guidance and Placement Service at Bates 
College, published last fall in School and Society his 
views on professional do-gooding. Almost any mem- 
ber of the 5 professions so classified — religion, medi- 
cine, social work, psychology and education — will 
agree with Professor Cummins’s well intentioned criti- 
cisms; at least so far as they apply to the other four. 

Any group that professes to aid and uplift humanity 

as its main business, whether spiritually or physically ; 
whether socially, mentally or intellectually renders it- 
self thereby a cut above humanity in the mass and en- 
titled to certain moral and social prerogatives and a 
special language (based in this country on English), 
consonant with its position, however slightly elevated. 
Obviously, the doing of good must have material on 
which to work, giving substance to the remark at- 
tributed by Professor Cummins to Bernard Shaw, 
that every profession is a conspiracy against the laity. 
As an example of the knowledge in at least the ele- 
ments of English that one should have before ad- 
mission to a helping profession consider Professor 
Cummins’s own statement that “For some time cul- 
tural anthropologists, and more recently intergroup 
educationists, have emphasized the importance of a 
comparative ethnographical approach to fact-finding 
as a basis for improving intra- and inter-cultural un- 
derstanding.” 


The tendency is for each occupation to become a 
specialized society within society, more and more 
walled off from each other and elevated above society 
in general by i knowledge and technics and 
even by a sort of colloquial dialect through which its 
members converse to the mystification of the laity. In 
this sense the laity consists not only of the common 
herd but of the members of the other, unrelated 
groups. 

Thus, according to this thesis, the religionist has his 
own jargon, technics and resources, making him re- 
semble not so much a “private practicing professional 
helper” as an institutional representative bearing tid- 
ings of joy. In return he is treated as a holy man 
with special privileges and exemptions. As with the 
religionist so with the physician, conversing in a spe- 
cialized language and impressing his patients not only 
with verbal technics but with a battery of physical de- 
vices, animal, vegetable and mineral. Important in 
Professor Cummins’s somewhat icteric eyes are the at- 
titudes of humility that novices in medicine are ex- 
pected to show toward older practitioners and of 
veloped system of graded snobbery 

So alto with the rest ofthese professions — helping 
to 
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not hold itself responsible for statements made by 
characterization. Social workers revel in the lingo of 
psychoanalysis and employ as special technics the con- 
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trol of relief money and living arrangements, “re- 
ferred to as ‘manipulating the environment.’” Clin- 
ical psychologists are a “self-conscious group of spe- 
cialists who are currently trying hard to establish and 
maintain an identity of their own.” Their “Char- 
acteristic jargon is a potpourri of physiology, statistics, 
physical science, behavioristic and ‘field’ learning 
theories, plus a few distinctive neologisms from mental 
testing. * Counselors in education (educationism ? ) 
are trying to resemble psychologists “and yet establish 
an identity separate from psychology.” 

There is a pointed accuracy in all these descriptions, 
although it seems that the worst, rather than the best 
or even the average attributes are held up to view. 


unity with the richness of diversity.” This end is being 
striven for by such organizations as Boston’s United 
Community Services and the community councils that 
are springing up in lesser municipalities. Perhaps in 
the humility of a concerted effort the magi can learn 
to converse in simple terms! 


THE FUTURE OF BOXING 


Boxinc is a popular and sport. It com- 
bines the footwork and timing of fencing, the stam- 
ina of running or swimming and the sheer guts of 
body-contact sports. It has a natural appeal to young 
men and not only develops a healthy and rugged 
physique but leads to self-discipline. At the amateur 
level it undoubtedly can play a part in the control of 
juvenile delinquency. At the level of professional box- 
ing, in which the sole objective of the bout is to 
render one’s opponent unconscious, boxing requires 
the instincts of the gladiator. It is man against man. 
Fully developed as a spectacle, it brings out all the 
primitive emotions of the coliseum. Blood is shed, 
the crowd roars for more, a man is down, and some- 
times, unfortunately, a man is dead. 

The recent wave of deaths from boxing in this 
country and abroad raises the question whether or 
not professional boxing is a reasonable as well as a 


magnificent sport. 

Much has been done to make boxing safer. The 
use of properly weighted gloves, the introduction of a 
resilient canvas permitting deceleration as the head 
of the stricken boxer strikes it, and close medical su- 

ision before, during and after the bout are impor- 
tant developments of recent years. Much remains to 
be done, however, before it can be stated that profes- 
sional boxing is free of serious hazards to the health 
of the participants. It has been suggested that boxers 
should have x-ray studies of the skull, since there is 
evidence that persons with thin are more prone to 
serious injury than those with thick calvaria. It has 
also been suggested that elect hal con- 
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reports 
Kaplan and Browder? and Graham’ are important 
contributions to an appraisal of the risk of boxing 
and of the measures to be taken for more effective 
control. 
It seems likely, however, that since in professional 
boxing the objective will always be to render one’s 


‘ke fencing. it wi 


versity Medical College, has been selected as the re- 
cipient of the Passano Foundation Award of $5,000 
for 1955. 

The Award will be given to Dr. du Vigneaud at a 
dinner and reception in his honor on June 8 in 
Atlantic City, during the week of the meeting of the 


tained annual contributions from Williams and 


Previous recipients of the Award are the late Dr. 
Edwin J. Cohn for investigation of blood derivatives 
(1945), Dr. Ernest W. Goodpasture for studies in 
growth of viruses, bacteria and rickettsia in the chick 
embryo (1946), Dr. Selman A. Waksman for isolation 
of streptomycin (1947), Drs. Helen B. Taussig and 
Alfred Blalock for their operation for tetralogy of 
Fallot (1948), the late Dr. Oswald T. Avery for in- 
vestigation of the i (1949), Drs. E. C. 
Kendall and Philip S. Hench for the development and 
clinical application of certain adrenal and adreno- 
tropic principles (1950), Drs. Philip Levine and Alex- 
ander S. Wiener for the discovery and clinical a 
cation of the Rh factors in human blood (1951), Dr 
Herbert McClean Evans for analysis of the mamma- 
lian reproductive cycle, the discovery and chemical 
identification of vitamin E and the isolation and puri- 
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trol to eliminate boxers with abnormal tracings would 
opponent unconscious, sufficiently effective measures 
to prevent significant injury or hazard to the boxer 
would make the avowed objective of the sport largely 
unattainable. In the end, boxing will have been 

€ main purpose is desirable, to Dring together 1 eee 
mutual understanding all these groups with their sport. Perhaps this will be the end of professional 
commendable objectives, to “combine the strength of boxing and the real future of amateur boxing. 
REFERENCES 
1. Brit 21828, 1994. E. Medical of amateur boxing. 
patterns of professional boxers. 
3. Graham, W. "Profesional boxing and doctor. Brit. Mi. J. 1: 
ee PASSANO FOUNDATION AWARD 
Dr. Vincent du Vigneaud, professor and chairman 
of the Department of Biochemistry at Cornell Uni- 
The Passano Foundation was established in 1943 
for the encouragement of medical science and re- 
Wilkins Company, publishers of medical and scientific 
books. 


Vol. 252 No. 21 


fication of the pituitary hormones and ACTH 
(1952), Dr. John Franklin Enders for work on polio- 
myelitis (1953) and Dr. Homer W. Smith for work 
on the physiology of the kidney (1954). 

Dr. du Vigneaud is thus recognized for his investi- 


synthesis of oxytocin and 


In May, 1920, the year before the Journal was 
purchased by the Massachusetts Medical Society 
while it was still under the scholarly editorship 
. Robert M. Green, Miss Clara D. Davies came 


: 
i 


ing duties of supervising the wie ot he of a weekly 


reader without peer, Miss Davies has decided that 
it is high time to break away from the restrictions 
of desk and office and devote to her personal affairs 
and interest those many hours each week that she has 
given to the Journal for this 

She has sailed for Europe on the first leg of her ad- 
ventures; in this and in the later activities in which 
she is certain to be immersed, her former associates 
wish her an abundance of joy and satisfaction. 


EDITORIALS 


Drs. W. L. McMillen and W. R. Thrall, of 
Ohio, gentlemen of high standing in their profes- 
sion, are about repairing to Russia, to enter the 
military service as surgeons in the Russian . 

Boston M. & S. J., May 31, 1855 


DEATHS 

Cusmino — Arthur A. Cushing, M.D., of Brookline, died 

on April 21. He was in his seventy-fif ‘ 
Dr. ived his degree 


gland hospitals and the advisory 
the Department of Public Health and was a fel- 


council of 
low of the American Medical Association. 

He is by his widow and three daughters. 
, died on e was in year. 
Dr. Do i from Medical 

School in 1904. 
He is survived by his widow 


COMMUNICABLE DISEASES IN 
MASSACHUSETTS FOR APRIL, 1955 


RESUME 


2 


CoMMENT 


Diseases below the seven-year median were diphtheria, 
typhald fever and 


last 
month was more encouraging than 

indicate. Because, although the median for 
was only 7, there were 25 cases 

year, compared with only 6 in A 
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hormones of the posterior portion of the pituitary F ReS 
gland, which has resulted in the identification and apa oan 
vasopressin. His work rep- MASSACHUSETTS 
resents the first successful synthesis of a polypeptide & 4 ; 
hormone and will aid in the understanding of the ‘Qjiieéss m MEDICAL SOCIETY 
The contribution of foundations to the advance- = 
ment of human knowledge is well illustrated by the 
Passano Foundation, which is congratulated on its 
recognition of these outstanding achievements in 
clinical investigation, each of which represents a land- Te was member of the of the Faulk. 
mark in the particular field concerned. ner and NQa 
MASSACHUSETTS DEPARTMENT 
OF PUBLIC HEALTH 
Disease 
training could have had. Chicken pox 
After the Journal’s acquisition by the Society for Dog bite 00.00 
the then not inconsiderable sum of $1.00 — which infectious 
Miss Davies has always claimed never actually passed Measles 
hands — she continued her increasingly valuable 
service under the next three editors. During these L anuloma venereum 
administrations of the Journal’s affairs Miss Davi 
publication, becoming in turn assistant editor and 
executive editor, When the title of treasurer was also 
added it became apparent that this was merely an — 
exercise in semantics; she had been discharging these 136 
various functions for years. 222 
On the completion of thirty-five years as pro- s 
183 
*Six-year ian. 


920 
Diseases above the seven- median were chicken 
German meas, infectious hepatitin meats, salmondlot 


and scarlet fever. 

The 6124 cases of measles reported make this the 
figure for this disease for the month of April since 1 

The cases of to be 
mon certain percentage 
cases are accounted for by family outbreaks. 

The 1146 cases of scarlet fever reported make this the 
1 


Geocrapuic DistripuTION oF Certain DisEAses 


The following diseases were reported from the com- 
a Diphtheria’ Bi Boston, 1; Dracut, 1; Newton, 1; total, 3. 
Dysentery, bacilary Sudbury, 1; ‘Waltham, 2: Worcester, 


infections: Seekonk, 1; Somerset, 1; Wor- 


"Hepatitis infectious: Attleboro, 4; Boston, 13; Bourne, 1 
Brookline, 3: Cambridge, 2; Chelsea, 1; Chelsea Naval Hos. 
pital, 2; i 1: Danvers, 4; Dracut, 2; East Long- 
meadow, 1; Fall River, 5; Fitchburg, 1; Florida, 1; Grafton, 
1; Hamilton, 1; Leicester, 2; Lexi 1; Lowell 


, 1; Pittsfield, 1; Somerville, 2; Springfield, 10; S 
idge, 2; Sutton, 1; ‘Waltham, 2; Watertown, 1; Wa 
2; We llesley, 3; West Bridgewater, 2; West S 1; 
Westover Air Force Base, 3; W total, 98 
Meningitis, menin ngococcal : ; Lexington, 1; 
1; ii 1; eer 4. 
eningitis, Pfei er us: Agawam, 1; Brockton, 1 
East Bridgewater, | oo. 1; Hamilton, 1; Holyoke. 
1; Shirley, 1; = 


1; 

Salmone Ss: Cambridge, 3 
Chelsea, 1; Middleboro, Milford: ton Natick, 6; 
field, 2; Worcester, 2; HE 


Typhoid fever: Winthrop, 1; Worcester, 1; total, 2. 


NOTICES 
HENRY FORD HOSPITAL SYMPOSIUM ON 
ENZYMES 


A Pees symposium on the topic “En- 
zymes: biological structure and function,” spon- 
sored 4, Ford Hospital and Edsel B. Ford Insti- 
tute for Medical Research, will be held in the auditorium, 
Henry Ford Hospital, Detroit, November 1-3. 


phasize the interrelations among 
, genetics, physiology, 

of the i 
announcement may be rom Dr. Clarence E. Rupe, 
Henry Ford Hospital, Detroit 2, Michigan. 


BRIGHAM HOSPITAL CONFERENCE 


Emery, Jr., Lecture will be delivered 
erg ky of London, at the X-Ray Conference “4 
t Brigham Hospital, Boston, on Tuesday, May 31, 
2: 15 tol: 15 p.m. The topic will be “Peptic Ulcer.” 


SOCIETY MEETINGS AND CONFERENCES 


American of X- Technicians. 


1-4." Amenean Page 68, ue of Apel 14 


eit 
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June 1-15, Boston State Hospital. Psychiatry Seminar. Page 461, 
Jone 5 and” American Board of Physical Medicine and Rehabilita- 
794, issue of November 4. 

10. Ge Amato Medical Association. 


1. 
ung. 13-17. European Rheumatology Congress. Page 742, isue of 
ung 21-25. National Association for the Prevention of Tuberculosis. 
540, issue of March 25. 
Aveust end Beth Israel Hospital Course. Page 
vty 1-4. International College of Surgeons. Page 828, issue of 
uty 10-16, Congress of Nobel Prize Winners. Page 510, issue of 


11-15, American Congress of Physical Medicine 


Rehabilitation. of January 

Octoszr 22-26. American Heart Association. Scientific Session. Page 

NovemBer 1-3. Henry Ford Hospital Symposium on Enzymes. Notice 
Novemsen 6-13. Page 
2. 

Aj. 


Session of the American Medical 


CALENDAR For THE Week Beoinninc Tuurspay, 
June 2 


*8:00-8:45 Case Clinic. 
"8:45-9:45 a.m. Cardiac Rounds. Jimmy Fund Building, 


Children’s Medical Center, 35 Binney Street. 
*9:00-10:00 a.m. Surgical Rounds. Sherman 


*9:00-10:00 a.m. Arthritis Grand Rounds. Robert Breck Brigham 


*10:00-11:00 a.m. Medic Rounds, 
10:30-11:15 a.m. Lecture on ov, ond, 
a Member of the Joslin Clinic. Joslin Auditorium, 


*11:00 a.m.-12:00 m. Thoracic Conference. 
Cae Presentations High Witon 
ithe 
*11:00 5.m.-12:00 m. Medical Staff Conference. Sherman Auditori- 
um, Beth Israel Hospital 
*11:00 a.m.-12:30. p.m. Hand Clinic (Physical Medicine and Reha- 
bilitation Service). Boston City Hospital. 


Beth Israel 
*12:15-1:15 pam. Orthopedic Clinic. Amphitheater, Peter Bent Brig- 
OEE am. Case Presentations. Joslin Clinic. Joslin Auditorium, 
Main Amphitheater, Peter 


Surgical Clinic. South End Health Unit, 


East. Street. 
10: 30-11:15 om Lecture on Diabetes for Doctors and Patients 
“Clinic. Joslin Auditorium, New 


Deaconess 
*11:00 a.m.-1:00 p-m. Medion Grand Rounds. Dr. Proger and staff. 
*1: end Endocrine for Women, 


*1:30 p.m. "Tumor Clinic, Mount Auburn Hospital, Cambridge. 


New England Deaconess 


Conference. Etsten and staff. Pratt 


ew 
10:90:15 
Member at the Jedia Clinic Pansy 
“12: Clinic. 


( Conti on page xx) 


aminations. Page 509, issue of March 24. 
Jun 10-12. American Electroencephalographic Society. Page 647, 
issue of a 14. 
Junz 13-15. American Neurological Association. F 689, issue of 
J 
At 
Ma 
Tuvaspay, June 2 at 
Meningitis, pneumococcal: Lowell, 1. 
Meningitis, mumps: Quincy, 1; Worcester, 1; total, 2. 
ditorium, Beth Israel 
Weaconess Tiospital. 
Th 
Dr. F 
Peter 
from 


